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This  handbook  encompasses  the  range  of  questions  that  makes  up  the 
subject  of  military  topography.  It  is  intended  for  officers  in  all 
branches  of  the  Armed  Forces  and  combat  arms. 

Two  new  chapters  are  included:  "The  Use  of  Navigational  Equipment  in 
Orientation,"  and  "Methodological  Advice  on  Organizing  and  Conducting 
Lessons  on  Military  Topography";  examples  of  topographic  maps  at  scales 
from  1:25,000  to  1:1,000,000  are  provided. 

This  is  a  reprint  of  RA-011-68. 
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8RAPKICS  NOT  REPRODUCIBLE 


The  following  definitions  apply  for  the  transliterated  organizational  entities  included 
in  the  text: 


chast' 


ob"yedineniye 


podrazdeleniye 


soyedinetiiye 


Source: 


[voinskaya  chast']  •  Administrative,  line,  and  supply  unit 
(yedinitsa)  of  the  [branches]  of  troops,  which  has  a  number 
and  banner,  e.g.,  a  regiment,  separate  battalion  (batal'on, 
division)  and  troop  organizations  equal  to  them. 

[operativnoye  ob"yedineniye]  -  Large-scale  unification  of 
various  soycdineniye  of  the  branches  of  troops,  which  is 
nonpermanent  in  composition  and  is  intended  to  conduct 
operations  in  a  war. 

Troop  unit  of  permanent  organization  and  homogeneous 
composition  in  each  branch  of  troops,  which  unit  forms  a 
larger  podrazdeleniye  or  a  chast'. 

[soycdineniye  voyskovoye]  -  Combination  (soyedineniye)  of 
several  chast'  of  one  or  various  branches  of  troops  into  a 
permanent  organization  (division,  brigade,  or  corps),  headed 
by  a  command  and  a  staff  and  including  chast'  and 
podrazdeleniye  of  auxiliary  troops  and  services  necessary 
for  combat  operations. 

Russian-English  Dictionary  of  Operational.  Tactical  and  General 
Military  Terms,  1958 
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AUTHORS'  PKFFACK 


Iliis  handbook  encompasses  the  range  of  questions  that  makes  up  the 
subject  of  military  topography.  It  is  intended  for  officers  in  all  branches 
of  the  Armed  Forces  and  combat  arms. 

The  third  edition  as  compared  with  tho  second  edition  includes  a 
number  of  additions  and  changes. 

.1 .  'Pwo  now  chapters  are  includes):  "Tho  Use  of  Navigational  Kquipmont 
in  Orientation,"  and  "Methodological  Advice  on  Organizing  and  Conducting 
Lessons  on  Military  Topography";  examples  of  topographic  maps  at  scales 
from  .1  :  123, 000  to  1:1,000,000  are  provided. 

2.  The  contents  of  Chapter  1,  "General  Information  on  Terrain  and 
Methods  for  its  Study,"  have  been  revised;  questions  of  military  geodesy, 
which  have  practical  significance  for  the  troops,  are  presented  in  greater 
detail;  questions  associated  with  allied  disciplines  (military  geography, 
engineering,  etc.)  are  presented  in  somewhat,  curtailed  form. 

3.  The  presentation  of  elementary  procedures  for  ground  orientation 
has  boon  somewhat  curtailed  because  of  the  widespread  use  of  navigational 
equipment  in  ground  vehicles  by  the  troops,  ns  well  ns  because  the  Handbook 
includes  a  chapter  on  its  use. 

A.  Examples  of  maps,  tables  of  conventional  signs,  and  a  list  of  con¬ 
ventional  abbreviations  used  on  maps  are  printed  for  standardization  and  con¬ 
venience  in  their  practical  use  from  finished  forms  of  the  handbook  Conventional 
Signs  on  Topographic  Maps  of  the  USSR  (author-compilers:  S.  S.  Abramov,  G. 

N.  Nozholskiy,  and  N.  A.  Nikitina;  editor:  V.  A.  Vishnyakov)  published  by 
U10  VTS  (Kditorinl-l*ublishing  Department,  Military  Topographic  Service)  in 
19hf.. 

The  conventional  signs  are  presented  somewhat  enlarged  for  better 
readability.  Many  conventional  signs  are  presented  in  their  now  and  old 
configuration  because  the  troops  use  mops  published  in  different  years. 

In  revising  the  Handbook,  'the  authors  tried  to  give  fullest  consideration 
to  the  remarks  and  desires  expressed  concerning  the  second  edition  (in  the 
periodical  press,  in  public  discussions,  in  personal  talks  and  letters). 

In  this  connection,  wo  consider  it  our  duty  to  express  our  thanks  to  com¬ 
rades  V.  A.  Vishnyakov,  Ye.  I).  Golikov,  V.  F.  Hubokhin,  V,  V.  Ofitserov, 

A.  K.  La  chin,  A.  M.  Kuprin,  I.  M.  Prishchopo,  13.  Ye.  Byzov,  S.  M. 

Shi  ezine  -r,  and  others  whose  assistance  and  participation  furthered  improve¬ 
ment  in  qtiali  y  and  hastened  the  preparation  of  this  edition  of  the  Handbook 
for  printing. 
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Chapter  I 

General  In  format  ion  on  Terrain  and  Methods  for  Its  Study 
(Alphabetical -Lexicographic  Presentation ) 


•'HTOryfE  /lOPOPH 

AVTOGUZIIKVYYK  IXIHOG] 

Vehicular  and  horse-drawn  transport  road.  Hoads  for  the  movement  of 
vehicular  or  horse-drawn  (wagon)  transport.  On  topographic  maps,  they  are 
divided  into  superhi ghways,  improved  highways,  highways,  improved  dirt 
roads,  dirt  (country)  roads,  field  roads,  forest  roads,  and  winter  roads. 

(Kor  t  lu>  characteristics  of  all  classes  of  roads  listed,  see  the  text 
in  al phabet ical  order ) . 

/'BT0CTPA2U 

AVTOSTHADY 

Superhighways.  The  highest  category  of  highway,  with  a  strong  surface 
of  asphalt  concrete  or  cement  concrete.  Uondwny  width  of  the  superhighway 
is  at  least  Xh  meters,  longitundinal  slopes  are  up  to  3°,  and  intersections 
with  other  roads  are  at  various  levels  by  moans  of  crossovers. 

A3HMVT 

A/  IMUT 

Azimuth.  The  angle  between  the  northern  direction  of  a  meridian  passing 
through  a  given  point  and  the  line  of  direction  to  an  observed  (designated) 
object : 

geodesic  angle  -  the  angle  on  the  surface  of  the  earth  ellipsoid  between 
the  northern  direction  of  the  meridian  passing  through  n  given  point  and 
the  line  of  direction  to  the  object;  it  is  determined  by  convering  the  true 
(astronomic)  azimuth  (see)*  or  geodetic  Y -azimuth; 

true  (astronomic >  azimuth  -  the  angle  between  the  direction  of  the  true 
(astronomic)  meridian  anti  the  line  of  direction  to  the  object;  it  is  deter¬ 
mined  on  tlie  surface  of  the  earth  from  celestial  bodies  by  means  of  special 
instruments  (theodolites,  etc.); 

magnetic  azimuth  -  the  angle  between  the  northern  direction  of  the 
magnetic  meridian  (direction  of  the  magnetic  needle  of  a  compass)  and  the 
station  -  object  lino  of  direction;  it  is  measured  by  a  magnetic,  compass 
or  computed  from  Y-azimuth;  the  magnetic  and  true  azimuths  of  the  same  lino  of 
direction  differ  by  the  amount  of  dcclinarion  of  the  magnetic  needle  (see); 


*(See)  -  Indicates  that  the  explanation  for  a  particular  word  or  group  of 
words  (set  with  letters  further  apart  than  usual  in  the  original  text)  must 
be  consulted  elsewhere  in  the  alphabetical-lexicographic  presentation  in 
this  chapter. 
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back  azinihth  -  the  azimuth  of  the  object-station  line  of  direction}, 
it  equals  the  direct  azimuth  (station-object  line  of  direction)  plus  180°. 

Azimuth-i  are  rend  in  a  clockwise  direction  from  0  to  360°  in  military 
topography  and  geodesy. 

y*9FJlfK 

AKVEDUK 

Aqueduct.  A  bridge-like  structure  for  the  crossing  of  water  supply  lines 
and  conduits  over  deep  ravines,  river  valleys,  railroads,  and  highways. 

AJIMlrn’KlW  ‘-FJIliFlh 

AL'PIYSKIY  IUvL'YEF 

Alpine  relief.  A  type  of  mountain  relief  which  rises  above  the  snow 
line.  It  is  characterized  by  abrupt  ruggednens,  sharpness  of  form,  pointed, 
serrated  ridges,  and  pyramidal,  rocky  summits. 


-Magnetic  anomaly'.  An- area- with- suddeiv  changes  in  the  amount  of  de¬ 
clination  of  the  magnetic  needle.  As  u  rule,  these  changes,,are  caused  by 
the  occurrahce  of  ores  which  possess  magnetic  properties.,.  The  use  of  a 
magnetic  compass  in  areas  of  magnetic  anomaly  is  accompanied  by  a  risk  of  the 
loss  of  orientation  since  the  compass  readings  may  change  by  as  much  as 
the  opposite  direction  even  with  a  short  distance  from  one  point  to  another. 
Areas  of  magnetic  anomaly  are  shown  on  topographic  as  well  as  special  maps 
and  diagrams. 

Al^raHAHCKHE  tiCW 

ARTEZIANSKIYE  VODY 

Artesian  water.  Underground  water  located  between  water-impervious 
strate  or  circulating  along  fissures  and  cavities  in  solid  rocks.  The 
water  in  the  lowor  part  of  the  bondJs  under  great  pressure  where  the 
strata  are  folded.  If  a  drilled  well  is  drill od  to  the  layer  containing 
the  wator,  the  water  rises  upward  and  even  gushes  out  as  a  spout. 

APl’E3HAH0K|fd  WOJIO/IRU 

AHTKZ1 ANSK1Y  KOIjODBTS 

Artosian  Well.  A  drilled  woll  which  provides  an  outlet  for  artesian 
water}  artesian  Wolls  roach  a  dopth  of  2,000  meters  or  more. 

AWJWUlEPHdnKM.1 KENT 

AHTILhElUYSKlY  TSKLUilDIDNYY  KRUG 

Artillery  protractor.  An  instrument  for  the  measurement  of  angles  in 
mils  on  a  map  (plan)}  value  of  a  division  is  10  mils. 

AH’K 

ARYK 

Irrigation  ditch.  The  local  name  of  an  irrigation  ditch  in  Central 


Asia 
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ACTPOHOMHMECKHE  KOOPflHHATH 

ASTRONOMICMESKIYE  KOQRDINATY 

Astronomic  coordinates.  Geographic  coordinates  (latitude,  longitude) 
determined  from  celestial  bodies. 

A3P0CHHM0K 

AE'ROSNIMOK 

Aerial  photo.  A  document  of  aerial  photography  -  the  photographic 
image  of  the  terrain  (objects); 

vertical  aerial  photo  -  obtained  as  a  result  of  vertical  aerial 
photography  (See);  the  scale  of  a  vertical  aerial  photograph  of  flat  end> 
hilly  terrain  is  practically  constant  and  all  measurements  on  it  may  be 
made  by  instruments  and  procedures  adopted  for  work  on  a  mop; 

oblique  aerial  photo  -  obtained  as  a<  result  of  oblique  aerial,  photo? 
graphy;  the  scale  of  an  oblique  aerial  photo- is  essentially  varied  (large 
in  the  foregound  and  being  gradually  reduced  toward  the  background);  special 
methods  and  instruments  are  employed  in  measurements  and  plotting  on  an 
oblique  aerial  photo; 

vertical-oblique  photo  (panoramic- photo)  -  obtained  as  a  res8lt 
of  vertical-oblique  photography;  in  its  properties,  in  its  central  portion 
it  is  similar  to  a  vertical  aerial  photo  and  is  similar  to  an  oblique 
photo  along  the  sides; 

continuous-strip  [shciielovoyj  aerial  ;plioto  -  obtained  as  a  result  of 
aerial  photography  with  a -special  (slit)5  aerial  camera;  it  represents <a 
continuous  (without  discontinuities)  photographic  image  of  a  strip -of -terrain 
in  the  form  of  a  strip  for  the  entire  length  of  the  exposed  photographic 
film;  continuous  strip  aerial  photos  may  be  vertical ;and  oblique;  their 
measurement  properties  differ  somewhat  from  the  properties  of  regular  (frame) 
aerial  photos  -  the  transverse  and  longitudinal  scales  of  :the  picture  may 
differ  by  10$  or  more; 

spectrozonai  photo  -  a’.pht/tograpjiic  image  of-  objects  in  artificial 
colors;  most  often  one  color  Cusudlly  blue)' corresponds  to  tho  spectral 
zone  of  visible- rays  (this  color  portriys  objects-rcpresented-ih  regular 
black  and  white  aerial  photos  by  a  gradation  of  gray  tones);  another  color 
(usually  purple)  corresponds  to  the  spectral  zone  of  infrared  (heat)  rays; 
the.  combination  of  -fho  two  images  in  crie  photo  (visible  and  infrared'  zones) 
permits  the  finding  of  objects  camouflaged  in  the .color  of  the  surrounding 
background)  disclosing  additional  characteristics  of  terrain  traffi'eabitlty; 
etc.'; 

colored  phot#  -a  photographic  -image  of  objects  in  colors  close  to 
natural  colors;  its  .interpretative  qualities  are  somewhat  higher  than 
black  and  white  photos.  - 
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A3PC~?*fMKA 

AERCS(iYEMKA 

Aerial'  photography.  Aerial  photography  for  the  purpose  of  creating  and 
correcting,  topographical  and  special  maps,  as  wel).  as  solving  problems  in 
land  management v  timber  management,  geological  explorations,  -oad  surveys, 
etc. 

A3  PC^OTOflOKYMEHt  i! 

AEROFOTODOKUMENTY 

Aerial  photo  documents.  Aerial  photos  (see),  mosaics  (see)'^  photo¬ 
maps  (see),  photocharts  (see) . 

A3POJ>OTOPA3BEflKA 

aerofotorAzvedka 

Aerial  photoreconnaissance.  Reconnaissance  of  the  enemy  and  terrain 
by  means  of  aerial  photography. 

A3POf’OTOTOnorPA*HH 

AEROFOTOTOPOGRAFIYA 

Aerial  phototopography.  A  technical  discipline  examining  methods 
and  means  for  creating  topographic  maps  from  aerial  photographic  materials. 

The  creation  of  topographic  maps  by  aerial  photographic  methods  in¬ 
cludes:  aerial ^camera  work  (photography  of  the  terrain),  photo  laboratory 
work  (processing  the  film  and  duplicating  the  aerial  photos),  geodetic  work 
(tying  the  aerial  photos  to  the  terrain  by  determining  the  coordinates  of 
individual  points  depicted  on  the  aerial  photo),  photogrammetric  work 
(determining  directions,  distances,-  and  heights  of  the  terrain  from  aerial 
photos  and  compilation  of  the  map  original). 

BAJIKA 

BALKA 

Ravine.  A  depression  with  comparatively  steep  sod-coverod  slopes. 

In  the  souther (European  part  of  the  USSR,  these  ravines  [balkn]  are  also 
called  gullies. 

F  ulTHliCKAfl  CHCTEMA  Bk'COT 
BALTIYSKAYA  SISTEMA  VYSOT 

Bfvltic  system  of  elevations.  Computation  of  absolute  elevations  from 
the  average  level  of  the  Baltic  Sea  whi'i.  is  taken  as  the  origin  for  cal¬ 
culation  on  topographic  maps  of  the  USSR. 

BAPXAHH 

BARKHANY 

Sand  dunes,  barkhans.  Loose  sandy  hillocks,  unfixed  by  vegetation, 
with  the  shape  of  n  half  moon  and  with  convexity  against  the  wind.  They 
have  a  genviy  sloping  windward  side  (5-10°)  and  a  steep  j reward  ri  .«  (up  to 
30-35°)  and  a  sharp  ridge.  Moste  often,  the  height  nt'  thy  sand  dun.  ?  is 
3-5  motorsj  however,  dunes  up  to  50-100  meters  high  arc*  encountered.  The 
sand  dunes  nr?  difficult  to  cross.  The  dunes  may  displace  slowly  because 
of  the  wine  a  action. 
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BEPnin’PHX 

BERGSHTRIKH 

•  ice  hachures  [Ukazatel  skata]. 

BEPEr  MOPCKO/i 

BEREG  MORSKOY 

Sea  coast  (coastal  zone).  The  boundary  between  land  and  water 
which  almost  always  represents;  a  more  or  less  broad  strip  of  their  con¬ 
tinuous  interaction. 

BEPErOBAH  Ji-JHH/1 

BEREGOVAYA  tINIYA 

Shore  line.  The  boundary  between  land  and  surface  of  the  water  (water's 
edge)..  On  maps;  :the  shore  line  is  shown:  for  the  mean  level  -  in  bodies 
of  water  which  have  no  tides,  with  high  water  -  with  the  presence  of  high 
tide  -  low.  tide  phenomena. 

EWlOJIflPHUE  KOOPflHHATF 

BIPOLYARNYYE  KOORD’INATY 

Bipolar  coordinates.  Linear  or  angular  values  which  determine  -the 
position  of  a  point  on  a  plane  relative  to  two'  initial  points.  These  values 
may  be  the  distances  d^  and  d^  from  points  A  and  B  (fig.  l),  interior  angles 
a  and  3,  or  the  azimuths  of  the  lines  of  direction  A^  and  A". 


H 
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Figure  1.  Bipolar  coordinates'. 

Tops  of  '•rrows  -  north;  bottoms  of  arrows  -  south. 

BJIAHKOBAfl  JCiPTA 

BLANKOVAYA  KARTA 

Blank  chart;  base  map.  A  topographic  map  printed  in  a  palo’tohe  in 
one  or  several  colors.  Blank  charts  obtained  by  enlarging  topographic  maps 
of  a  smaller  scale  are  usually  called  enlarged  blanks.  The  blank  chart 
is  used  by  staffs  ns  the  base  for  graphic  documents. 


EOEBOi*  rPKBKHb 

BOYEVOY  GRKBEN' 

Battle  crest.  Terrain  near  a  watershed  (see)  from  which  the  best 


downslopo  survey  develops  but  troops  and  equipment  are  not  in  evidence 
against  the  background  of  sky  when  observed  from  the  enemy  side. 
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R0E8HE  rPjVWlECKHE  Z!OKyMEiniI 

130YEVYYB  GRAKICHESKIYE  DOCUMENTY 

Graphic  combat  documents.  Combat  documents  worked  out  graphically  on 
a  map,  blank  -chart,-  overlay,  or  aerial  mosaic. 

ECU! OTA 

BOLOTA 

Swamp.  A  wet  terrain  sector  with  a  layer  of  viscous  soil  (peat, mud) 
of  more  than  30  cm.  Terrain  sectors  with  a  layer  of  wot  soil  less  than  36  cm 
one  called,  swampy  land. 

Swamps  are  divided:  by  feeding  -  into  lowland  swamps  and  upland  swamps; 
by  plant  cover  -  into  meadow  swamps  (primarily  lowland),  mossy  swamp3 
(primarily  upland\,  and  forest  swamps’;  .by 'structure  r.  peat  bogs  rind  marsh 
swamps. 

Lowland  swamps  (grassy,  reed,  and'  others)  are  located  in  the  flood- 
plains  of  rivers,  valleys,  basins,  and  other  relief  depressions;  they  ore 
fed  primarily,  by  ground  water.  Lowland-  swamps  are  usually  greatly  water¬ 
logged1,  dry  out  poorly  in  summer,  and  ore  negotiable  with  difficulty. 

Upland  (mossy)  swamps  are  fed  by  atmospheric  water.;  they- -are  located 
on  watershed  expanses.  Upland  swamps  dry  considerably  in  the  summer 
and  their  t raff inability  is  somewhat  better  than- that  of  lowland  swamps. 

Continuous  peat  bogs  are  bogs  in  which  a  continuous  layer  of  peat 
occurs -in  the  more  or  loss  hard  soil.  Continuous  peat  bogs  with  compact 
peat  are  more  accessible  in  comparison  with  others. 

Marsh  swamps  are  those  where  the  -poorly  .bound  peat  mantle  lies  on  a 
viscous,  muddy  sediment  of  the  residues  of  organic  substances  (sapropel) 
or  floats  on  jthe  water  (floating  swamp).  Marsh  swamps  are  least  accessible. 

EPOBKA 

BliOVKA 

Brow.  The  lino  of  the-  bend  of  a  slopo^below  which  the  slope  becomes 
steeper,  for  example,  the  edge  of  a  gully,  ravine,  etc. 

EPOZl 

niton 

Ford;  A  shallow  section  of  a  river  accessible  for  crossing  along  the 
bottom.  A  ford  may  bo  discovered  by  means  of  reconnaissance,  as  well  as 
from  topographic  maps,  descriptions,  sailing  directions,  and  aerial  photos. 
Tho  most  important  signs  of  a  tord  are  the  approaches  to  it  and  roads, 
paths,  and  tracks  which  continue  on  tho  other  bank. 

ByrpHOTE  nECii 

BUGRISTYYE  I'ESKI 

Hummocky  sands.  Tho  sandy  surface  of  the  desert;  hummocks  up  to 
8  meters  high  with-  gently  inclines,  slopes  fixed  with  sparse  vegetation. 
Humnocky  sands  are  easily  trnfficnble. 
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EVCCOJIL. 

iiUSSOL' 

Aiming  circle;  An  artillery  fire  control  instrument,  which  represents 
a  combination  of  an  optical  and  angle  measuring  instrument  with  a  declinator 
(box  with  magnetic  :noedle).  Aiming  circles  unde  with  a  periscopic  attach¬ 
ment  (which  permits  observing  from  behind  cover)  are  called  periscopic 
artillery  aiming:  circles  (PAU). 

3EJMHHA  MACUTABA 

VELICIIINA  MASSHTADA 

Scale  value.  The  distance  on  the  ground  which  corresponds  to  1  cm 
on  the  map;  for  example,  the  scale  value  of  a  map  '-f  1:100,000  is  1  km. 

BH3HP09AHHE 

VIZIROVANIYE 

Sighting.  A  p1  .ccdure  for  eye  surveying  and  working  with  a  mop  on  the 
ground: 

direct  sighting  -sighting  "on  the  object"  along  a  straightedge 
placed ,on  an  oriented  map  against  the  point  of  the  station; 

reverse  sighting  -  sighting  "at  one's  self  from  the  object";  the 
straightedge  is  placed  against  the  depicted  object  on  the  map  and  directed 
toward  the  same  object  on<  the  ground. 

130£0PA3UEJ! 

VODORAZDEL 

Watershed,  divide.  1.  A  characteristic  relief  Tine  -  a  line 
which  divides  the  surface  runoff  of  two  opposite  slopes  of  a  range. 

2.  A  line  (or  strip)  dividing  the  basins  of  two  rivers,  sens,  or 
oceans; 

BO/'OCJIHB  (Bo^ctok) 

VODOSLIV  (Vodotpk) 

Runoff  (catchment  area).  A- characteristic  relief  line  -  \g  line  along 
the  bottom  of  a  depression  (valley,  ravine,  etc.)  which  is  the  Axis  of  the 
channel  of  a  river  or  of  temporary  streams  of  water. 

boehhah  TonorpA'tim 

VOYENNAYA  TOPOGRAFIYA 

Military  topography.  A  military  discipline  concerning  the  mear,\s  and 
methods  of  studying  the  terrain  and  orientation  upon  it  in  the  preparation 
and  conduct  of  combat  actions. 

The  basic  problems  in  a  course  of  military  topography  are:  tactical 
properties  of  the  terrain,  topographic  maps  and  procedures  for  work,  ng 
with  them,  map  study  of  the  terrain,  aerial  photos  of  the  terrain  and  their 
use  in  making  an  estimate  of  the  enemy  and  the  terrain,  orientation  on  the 
ground,  target  indication,  methods  of  measurement  on  the  ground  and  the 
preparation  of  sketches,  methodology  for  the  topographic  training  of  troops, 
and  geodetic  survey  support  of  troops. 
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30EHH0-rE0m<MNFCK0E  OilHCAHHE  MECTHOCTH 

VOYENNO-GEOGRAFICHESKOYE  OPISANIYE  MESTNOSTI 

Military-geographic  terrain  description.  See  Terrain  description 
[opisaniya  mstnosti]1. 

30EHH0-rJIA30MEPHAfl  C"EMKA 

VOYENNO-GLAZOMERiN'AYA  S"YEMKA 

Military  sketching  by  eye.  The  sketching  of  small  sectors  of  terrain 
and  routes  of  march  with  the  use  of  simple  instruments  (compass,  binoculars, 
engineer's  scale,  etc.),  and  with  the>;wide  use  of  estimation  by  eye.  As 
■theaters  of  military  operations  were  supplied  with  topographic  maps,  military 
sketching  by  eye  lost  its  independent  significance.  Now,  its  procedures 
are  employed  for  plotting  various  objects  on  a  map  and  the  preparation  of 
several  .graphical  documents. 

30EHH0-T0II0rPA4>HHECKAH  CJIWKBA  (BTC) 

VOYENNO-TOPOGHAFICHESKAYA  SLUZIIBA  (VTS) 

Military  topographic  service.  One  of  the  services  of  the  Soviet  Army, 
The  VTS  consists  of  headquarters  organs,  special  chast '  enterprises, 
military  educational  institutions,  scientific-research  organizations,  and 
others.  It  is  concerned  with  the  geodetic  survey  preparation  of  probable 
theaters  of  military  operations  ahead  of  time,  as  well  as  with  the  geo¬ 
detic  survey  support  of  combat  training  and  the  combat  actiona  of  troops. 

BOEHHO-TOnorPA'fHHECKOE  OilHCAHHE  MECTHOCTH 

VOYENNO-TOPOGRAFICHESKOYE  OPISANIYE  MESTNOSTI 

Military  topographic  description  of  the  terrain.  See  Terrain 

deseri ption. 

303OTH0E  TOTOr PA$H POB A HHE 

V0ZDUS1IN0YE  FOTOGRAFIROVANIYE 

Aerial  photography.  Photography  from  flying  machines  (aircraft, 
helicopters,  balloons,  drones)'  using  aerial  cameras.  It  is  conducted 
primarily  for! 

aerial  reconnaissance  of  the  enemy  and  terrain; 
the  compilation  and  correction  of  topographic  maps; 
checking  the  course  of  combat  operations  of  troops  and  the  results 
of  the  destruction  of  targets  by  the  weapons  of  artillery,  aviation,  and 
missile  troops; 

survey  preparations  for  troops  and  artillery; 

chocking  the  quality  of  cam>-  t;ago  of  friendly  troops. 

The  basic  typos  of  aerial  photogtnphy  are: 

vertical  -  photography  in  which  the  ep  ical  axis  of  the  aerial  camera 
at  the  instant  of  exposure  coincides  with  the  vertical  or  deviated  from  it 
by  a  small  angle,  up  to  3-5°  with  aerial  photography  for  cartographic  pur¬ 
poses  and  up  to  30-25"  in  aerial  reconnaissance; 


oblique  -  photography  in  which  the  optical  axis  of  the  aerial  camera 
deviates  from  the  vertical  by  a  considerable  angle,  usually  more  than  45°; 

vertical  and  oblique  (panoramic)  -  photography  in  which  the  aerial 
camera  performs  vertical  and  oblique  photography  during  one  exposure  of  a 
frame)  this  provides  a  great  width  of  coverage  of  the  terrain  being 
photographed; 

separate  -  photography  of  individual  objects  in  one  or  two  photos 
(airfields,- bridges,  etc.); 

strip  -  photography  of  a  strip  of  terrain  (route  of  march,  river, 
etc.)  on  a  series  of  interconnected  (partially  overlapping)  aerial  photos; 

area  -  photography  of  a  terrain  sector  (defensive  zone,  fortified 
area,  etc.)  on  a  considerable  number  of  aerial  photos .disposed  in  several 
routes; 

night  -  photography  with  artificial  illuminfi'tion  (pyrotechnicul  and 
electrical  sources); 

aerial  motion  picture -photography.  (AKS)  —  photography  with  aii  aerial 
motion  picture  camera;  performed  only  during  the  day  and  primarily  from, 
low  altitudes  for  the  reconnaissance  of  mobile  objects  and  the  terrain 
with  the  necessity  for  its  study  by  a  large  number  of  people  simulta  eously; 
the  viewing  of  the  motion  picture  films  is  accomplished  on  a  special  in¬ 
strument  (motion  picture  interpreter)  or  by  -:oans  of  regular  motion  picture 
projectors; 

continuous  strip  -  photography  with  a  special  aerial  camera;  exposure 
of  the  film  is  performed  through  a  narrow  slit;  in  this,  the  film  is  rewound 
at  the  rate  of  the  ground  speed  of  the  airplane  at  the  scele  of  photography. 
Continuous  strip  photography  is  possible  from  any  altitudes  (including  from 
low-lovol  flight),  under  conditions  of  poor  visibility,  and  at  extremely 
high  flying  speeds  (see  aerial  photo). 

BPBMfi 

VHEMYA 

Time.  1.  -  Local  time,  the  time  at  all  places  located  along  one 
meridian.  2  -  Zonal  time,  a  single  time  within  the  limits  of  a  time  zone 
(local  time  of  the  moan  meridian  of  the  zone).  3  “  Statute  time,  the  time 
introduced  by  the  statute  of  the  Soviet  government  on  the  territory  of 
the  entire  Soviet  Union  from  1(5  Juno  1930;  it  is  ono  hour  ahead  of  zonal 
time. 

8HC0TA 

VYSOTA 

Height,  altitude.  A  positive  relief  form  which  is  distinguishable 
against  the  surrounding  terrain.  On  topographic  maps,  heights  are  usually 
accompanied  by  spot  altitude  readings,  for  example,  "245.6,"  which  is 
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used  in-  'target  indication;;  in.  the  absence  of  a-  -reading-  or  the  name  of  the 
height  -It seif,  tho  grouha  is  caried  "nameless": 

absolute  altitude  «  the  altitude  of  a  point  of  the  earth's  surface 
above  sea  level,  (in  the  USSR,.  above  the  mean  level  of  the  Baltic  Sea); 

-cotyjjugnding- Height  -  an  eminence  -(mountain,  hill,  mound,  etc.)  which 
is  distinguished  by  its  height  and  which  predominates  above  the  surrounding 
terrain;  the  altitude  readings  of  commanding  heights  are  written  on  the  map 
in  bolder  letters.;; 

relative  altitude  -  the  difference  in  height  between;  two  points  (or 
surfaces).  The  relative  altitude  of  a  point  is  determined  as  the 
difference  in  the  absolute  altitudes  of  the  points. 

Of-.’COTA  CEMEHM  PFJlhFM 

VYSOTA  SECIIENIYA  REL'YEFA 

Contour  interval.  The  distance  between  two  adjacent  primary  altitude 
contour  lines.  The  contour  intervals  indicated  in  Table  1  have  been 
adopted  on  Soviet  topographic  maps. 

Table  1 

Contour  Intervals 

I  2  Ducort  teieun»,  M 


MiciunS.xipiu 

4.1«  pISMMlIHO* 
XOAMHCTOft 

3  xeCTHOCTM 

aa*  ropnoA 
.MCCTHOCtW 

4 

AM  lUtOKJ- 
ropnoA  Men- 
-  H0CTH 

1:10  000 

2,5 

5,0 

1:25  000 

5,0 

5,0 

10,0 

1:50  000  ; 

10,0 

10.0 

20,0 

I: 100  000 

20.0 

20,0 

•10,0 

1:200  000 

■10,0  (20) 

•10,0 

80,0 

1:500  000 

50,0 

100,0 

100,0 

Key;  1  -  map  scales;  2  -  contour  interval,  meters;  3  —  normal  for 
hilly-flat  terrain;  h  -  for  mountain  terrain;  ?  -  for  high 
mountain  terrain;  6  -  for  plane-flat  terrain. 

The  contour  interval  on  maps  with  a  scale  of  1:1,000,000  is  established 
depending  on  the  nature  of  the  terrain.  With  absolute  altitudes  up  to 
hOO  meters,  it  is  taken  as  50  motors,  from  h 00  to  1,000  motors,  ns  100  meters, 
from  1,000  to  2,000  meters,  ns  200  motors,  mid  above  2,000  motors,  ns 
250  motors. 

TATI 

GAT' 

Causeway.  A  transverse  docking  of  logs  on  roads  which  cross  over 
swampy  terrain  sectors. 

rEOrPA'MMECKAfl  CETKA  (KapTorp&fswcKas  ceTKa) 

GEOGRAFICHESKAYA  SETKA  (kartografichesknya  sotka) 


Geographic  grid  (cartographic  grid).  The  grid  of  parallels  and  meridians 


on  maps 
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r^OrPMM'lEGKJfE  KOOP/IHHATO 

G EOG RAF ICHESKIYE  KOORDJNATY 

Geographic  coordinates.  Angular  values  (latitude  cp  and  longitude  \) 
which  detennine  the  position  of  a  point  on  the  earth's  surface.  The  value  <p 
is  determined  by  the  angle  which  is  formed  by  the  perpendicular  line 
drawn  through  the  given  point  and  the  plane  of  the  equator.  It  is  read 
(fig.  2)  north  from  the  equator  from  0  to  90°  (north  latitude)  and  from 
the  equator  south  from  0  to  -90°  (south  latitude).  The  value  A  is  deter¬ 
mined  by  the  two-sides  angle  which  is  formed  by  the  plane  of  the  prime 
meridian  and  the  plane  of  the  meridian  of  the  given  point.  Reading  is 
conducted  from  the  prime  meridian  to  the  oast  from  0  to  180°  (east 
longitude)  and  to  the  west  from  0  to  -l8o°  (west  longitude). 


Figure  2.  Geographic  coordinates. 

Left  meridian--  prime  meridian;  right  meridian  r  meridian  of  point; 
upper  parallel  -  parallel  of  point  ft;  lower  parallel  -  equator. 


n 


rE0/!E3HHECKAfl  3AUAHA  0BPATHA11 
GEODES  ICI1ESKAY  A  ZADACIIA  OURATNAYA 


inverse  geodetic  problem  (on  a  plane).  Determination  of  Y-Azimuth 
from  one  point  to  another  and  the-  distance  between  them  from  the 
rectangular  coordinates  of  the  initial  points.  The  inverse  geodetic  problem 
is  solved  by  the  formulas 


»ga  = 


yp-y a 

*D~*A  ’ 


D  yo-VA  *B~*A 

whore  sin  a  ~  cos  a  ' 

x  ,  y^|  y^  are  the  coordinates  of  the  initial  points; 

cy  is  the  Y-nzimuth  from  point  A  to  point  B; 

D  is  the  distance  between  the  initial  points. 


['E0/!E3i'i,!EClvA?l'  3Ai.’A«A  nPHMAfl 

GEODEZICHESKAYA  ZADACHA  PRYAMAYA 

Direct  geodetic,  problem  (on  a  plane).  Determination  of  the  coordinates 
of  required  point  B  from  known  rectangular  coordinates  of  initial  point  A,, 
the  distance  between  them,  and  the  Y-azimuth  of  the  line  of  direction  from 
the  initial  point  to  the  point  being, determined.  The  direct  geodetic  problem 
is  solved  from  the  formula 

=  XA  +  D  *  C0S  0,5 
%  =  yA  +  °  *  sin  aV 

where 

XU’  yI)  nrc  'the  coordinates  of  the  point  being  determined; 

XA’  yA  are  coor^^na'*'os  °i  the  initial  point;, 

D  is  the  distance  between  the  point  being  determined  and  the  initial 
point; 

o'  is  the  Y-azimuth  of  the  line  of  direction  from  the  initial  point 
to  the  point  being  determined. 

TRQflE3H,JECKAfi  FHHHfl 

GEODEZXCIIESKAYA  LINIYA' 

Geodetic  line.  A  line  which  connects  two  points  on  the  terrestrial 
ellipsoid  (sec).  It  is  the  shortest  distance  between  given  points  on  the 
surface  of  the  ellipsoid  (the  shortest  -distance  on  a  plane  is  a  straight 
lino,  on  a  sphere  -  an  arc  of  the  great  circle). 

rF.0f.E3HHECKHE  KOOPZIHHA'IU 

GEOUEZICHESKIYE  KOORDINATY 

Geodetic  coordinates.  Values  which  determine  the  position  of  a  point 
on  the  earth's  surface  on  the  terrestrial  ellipsoid  (see):  U  -  latitude, 

L  -  longitude,  II  -  distance  from  the  surface  of  the  terrestrial  ellipsoid 
along  the  normal  to  it  to  the  given  point  on  the  earth's  surface.  Geodetic 
coordinates  are  determined  by  computation  from  the  measured  distance  and  a 
lino  of  direction  from  some  other  point  with  known  astronomic  coordinates 
and  depend  on  the  accepted  dimensions  of  the  terrestrial  ellipsoid  and  the 
coordinates  of  the  initial  point.  In  the  USSR,  the  center  of  the  Round 
Chamber  of  the  Pulkovskiy  Astronomical  Observatory  is  taken  ns  the  initial 
point  with  coordinates:  590/i6'l8,71"N,  30°19'38.55"  E. 

Geodetic  latitude  and  longitude  are  similar  to  astronomical  coordinates 
but  their  values  differ  somewhat  duo  to  the  deviation  of  the  perpendicular 
line  (on  the  earth's  sphere)  from  the  normal  of  the  terrestrial  ellipsoid. 
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rE0/iE3HHECKHM  nyHKT 

GE0DEZIC1IESKIY  PUNKT 

Geodetic  point.  A  point  which  is  firmly  fastened  on  the  terrain  by  an 
underground  marker  (monolith  and  others)  and  a  surface  structure  in- the  form 
of  a  signal,  pyramid,  etc.,  the  coordinates  of  which  are  determined  with 
high  accuracy  in  accordance  with  its  order.  Geodetic  points  are  used  in 
creating  topographic  maps,  for  the  tie-in  of  elements  of  the  combat  forma¬ 
tions  of  missiles  and  artillery,  and  for  other  precise  measurements.  The 
aggregate  of  geodetic  points  comprises  the  geodetic  net.  Coordinates  of 
geodetic  points  are  systematized  in  the  fora  of  catalogs  which  are  published 
>and  issued  to  the  troops. 


rE0QE3Hfl 


GEODEZIYA 


Geodesy.  A  science,  the  subjects  of  which  are  determining  the-  hape 
and  dimensions  of  tho  earth;  the  portrayal  of  the  earth's  surface  on  planes 
and  maps,  and  the  conduct  of  precision^measuremonts  on  the  terrain  in 
accomplishing  various  engineer  and  other  measures. 

Geodesy  includes  two  basic  disciplines,  higher  geodesy  and  topography. 

Tho  main  task  of  higher  geodesy  is  tho  determination  of  the  form  and  dimensions 
of  the  earth. .as  a  whole  and  tho  creation  of  a  geodetic  base  for  the  study 
of  the  geometric  qualities  of  the  earth's  surface.  The  main  tasks  of  topo¬ 
graphy  are  the  detailed  study  of  the  earth’s  surface  and  its  portrayal  on 
planes  and  maps  as  well  ns  the  performance  of  various  measurements  on 
the  ground  in  accomplishing  engineer,  fire,  and  other  missions. 


TKOHfl 

GEOID 

Gcoid.  Tho  shape  of  tho  earth  formed  by  the  imaginary  flat  surface 
of  the  mean  level  of  tho  ocean.  In  its  shape,  tho  gcoid  is  close  to  an 
ellipsoid  (a  solid  formed  by  the  rotation  of  an  ellipse  around  its 
smaller  axis). 


rHPOKOWIAC 

GIROKOMPAS 

Gyrocompass.  An  instrument  for  orientation  according  to  the  directions 
of  the  compass  which  is  not  subject  to  the  influence  of  the  magnetic  field. 
Tho  action  of  tho  gyrocompass  is  based  on  the  property  of  a  freely  suspended 
body  which  rapidly  rotates  around  its  axis  (the  gyroscope  rotor)  to  counter¬ 
act  external  influences  and  preserve  its  initial  position;  with  tho 
corresponding  improvod  equipment  of  tho  gyrocompass,  its  rotor  enters  the 
plane  of  tho  geographic  meridian,  i.o.,  the  plane  of  the  earth's  axis 
of  rotation,  and  retains  this  position  subsequently  regardless  of  tho 
turns  of  tho  object  on  which  it  is  installed. 
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rHPono^kbMiAC 

G1ROPOLUKOMPAS 

Directional  gyro.  A  navigational  instrument  intended  for  holding 
direction  of  movement  under  conditions  of  difficult  orientation.  The 
sensitive  element  of  the  directional  £yro  'is*  sorvcd  by  a  free  gyroscope 
placed  in  a  metal  housing  with  a  window  (see  fig.  73)  in  front  of  which 
/a  scale  with  divisions  is  fastened. 

The  course  of -the  machine  (direction  of  movement)  is  estimated  from, 
the  mutual  position  of  the  scale  (fastened  on  the  axis  of  the  gyroscope's 
Cardan. suspension)  and  the  index  firmly,  connected  with  the  instrument  housing 
and',  consequently,  with  the  machine;  when  the  machine  turns,  the  reading 
on  the  scale  changes  by  the  angle  of  turn. 

By  means  of  the  directional  gyro,  the  machine's  course  of  movement  can 
be  maintained  with  an  accuracy  on  the  order  of  1  -  2°  with  a  duration  of 
continuous-operation  (without  reorientation)  of  not  more  than  1.5  hours. 


rJIABHAH  BEPTHKAJIb 


GLAVNAYA  VERTIKAL' 


Principal  vertical.  A  line  which  passes  through  the  principal  point 
of  an  aerial  photo  (see)  and  the  point  of  the  nadir  (point  of  intersection 
of  a  vertical  lino  dropped  from  the  center  of  the  objective  lens  at  the 
instant  of  photography  with  the  plane  of  the  photo). 


rJIABHAH  r0PH30HTAJ!b 


GLAVNAYA  GORIZONTAL 


Principal  horizontal.  A  lino  perpendicular  to  tho  principal  vertical 
(seo)  and  passing  through  the  principal  point  of  the  aerial  photo  (sec). 


TJIABHAfl  TOTKA  ABPOCHHMKA 

GLAVNAYA  TOCIIKA  AEIIOSNIMKA 

Principal  point  of  an  aerial  photo.  Tho  base  of  a  perpendicular  dropped 
from  tho  center  of  the  objective  lens  to  the  photo.  The  principal  point 
of  an  aerial  photo  is  located  in  tho  center  of  the  photo  and  is  determined 
by  tho  intersection  of  the  corresponding  tick  marks  or  linos  which  connect 
tho  opposite  coordinate  murks. 

PJIA30MEPHAH  C"EUKA 

QLAZOMERNAYA  S"YEMKA 

Sketching  by  eye.  See  Military  sketching  by  oye  [Voyonno-glazomemayn 
s"yemka]. 

rvtmiHA  ymmm 

GLUBINA  UKRYTIYA 

Dopth  of  defilade.  Tho  vortical'  distance  from  a  gun  or  other  object 
to  tho  ray  of  vision  which  goes  from  a  known  or  probable  enemy  observation 
post  across  tho  apex  of  a  covering  barrier. 


■  -  '  •'  : '  V 

CORIZONf  - 

Horiisoisi,  .A'  jfectiop  ,j»£  %  eaffli^R  sSr.faca  visibly  jbfiiopeiy  .terrain 
■when  it  la  surv^‘ed  tbr^uRh' 3t30?>.  -tfic  size  •.(dtamet'epj  of  $he  visible  horizon 
-is  iricsrcaanri  with  .oh'  IhcreaGe.-  in  thiv  lieighf  of  'the  observer '«  position . 

IKo  fcorw'i  'liprizbn*''  liji  i  given*  to?  a:  fine  Albhg.*.which.  the  sky  s?ecms  to 
'mergot  with .1  ho  earth .  -  ' 

,K:P^0ii'?A3R 

fiOUr/tWAh''  .  . 

-'feoRtcur  Idnoe  AVi;ine''which.‘COisritctfs  points  Pi  reliofwith  the  same 
-dXtiiUdevaboyo  serf /J,ovei;  on,  as  Cn<  .Soviet-  topographic  amps,-,  the  following 

bbntour  lines  ore  distiiiguishsd': 

main  iheavy  cehtgur  lines. -(each  fi£th»p>flin;  pontoiir  line)  -  for  convenience 
drV  defcerndhihg  the  relief f  it  is'  distinguished .»fey> increased thickness; 

mgir)  contour  linojjwhich  corresix>nd<  to  thd  contour  dnteryal  (see  con- 
dour  inyoryai  'C.yj’s.ofa-  sechehiyu.  rei'yefajl  -depicted -on  a  map  by.  a  con- 
.tlnudus-heavy-  line} 

addi tig'rfai-  ihalfecohtgur)  lines- rr  shown,  as- a  thin  broken  line  every 
O,',1!  contour  interval; 

, auxiliary  contour  lines  «  shoypy.az  short  sections  of  a  broken  curve  at 
ah  arbitrary  height  (for  example,  every  0.25  contour  interval). 

rOPH30HT.AJ!tHAf?  I1P0EHUHH  . 

’  GORI ZON'TAL 'NAYA  PfiOfiiKlSlYA, 

Horizontal  (orthogonal)  projection.  A  method  of  projecting  (transferring) 
points,  linos  anti  objects  oh  aliorlzontal  piano  with  straight  linos  per¬ 
pendicular  to  it  (fig.  3),,.  where  D  is  6  iisio  projected  to  the  horizontal 
-plana  I1;.  Aa  andilb  are'  liiies^perpendiculnrto  the  plane  P{  d  is  the  hori¬ 
zontal  projection  of  the-  lihc-Di  a-  is  chp  anglo  of  incline  of  the  straight 
line  to  the  horizontal,  plane. 


riguro  3«  Horizontal  projection.. 
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The  horizontal  projections  of  points,  lines,  and  terrain  contours 
are  depicted  on  a  map  (plan).  The  horizontal  projections  are  always  shorter 
than  the  sloping  lines  (Table  2). 

Table  2 

Reduction  in  the  lengths  of  sloping  lines  on  maps. 

(  JV-w  iik.ioHa,  ipuycu  1  yumunctme  aj>hhu  win*  h»  mptt. »/, 


2. 

5 

0,4 

10 

1.5 

15 

3,5 

?,0 

6.4 

30 

t5,S 

Key :  1  -  Angle  iof  slope,  degrees;  2  -  reduction  in  length  of  line  on 

map,  %. 

r0PH30HTAJM0E  nPOnOWEHHE 

GORIZONTAL  * NOYE  PROLOZHEN IY E 

Horizontal  projection.  See  horizontal  projection  [gprizontnl.'nayn. 
proyektsiyn]. 

TOCy/SA  PGTflEHHAVJ  PEOjE35NECKAfl  OETK 

GOSUDARSTVENNAYA  GEODEZICHESKAYA  SET' 

State  geodetic  net.  The  aggregate  of  geodetic  joints  (see)  disposed 
on  a  certain  order  on  the  territory  of  a  country  (usually  in  the  form  of 
triangles).  The  state  geodetic  net  is  divided  into  classes  depending  on 
the  distance  between,  the  geodetic,  points  and  the  precision  of,  their  deter¬ 
mination;  first-order  points  are  determined  most  precisely. 

rPABHMETPHMECKHE  /JAHHWE  . 

GRAVIMBTRICIIESKI YE  DANNYYE 

Gravimetric  data.  Values  which  characterize  the  earth's  gravitational 
field;  they  are  used  in  calculations  of  flight  trajectories  of  rockets  which 
are  launched  over  groat  distances  (see  grnvimctryirgrnvimotriyn],  gravimetric 
charts  [grnvimotrichoskiyc  knrty]). 

rPABMHBTPJWECKHP  KAPTN 

GRrtVIMETRICIJESKIYE  KARTY 

Gravimetric  charts.  Special  charts  on  which  data  on  the  values  of 
gravitational  anomalies  are  given.  Gravimotric  charts  are  prepared  on  the 
territory  of  dry  land,  ns  well  ns  on  expanses  of  water.  The  basis  of  gravi¬ 
metric  charts  is  provided  by  general  geographic  (topographic)  maps  on  which 
lines  of  the  same  gravity  anomalies  are  plotted.  These  linos  are  called 
isonnomalios.  The  isonr.omnly  interval  may  vary;  on  a  gravimetric  chart  with 
a  scale  of  1:1,000,000  the  isonnomalios  are  drawn  every  2  mlg  (milligal 
[see  gravimetry]).  Gravimotric  charts  are  intended  primarily  for  the 


--  "  '  .  ‘  imtoii-#  -  ;  '  •  .  ■  .  it 

-V?  determination  of  gravimetric  dat a-necessary.  for  the  oaipulfttiiih  ^f  tra¬ 
jectories  of  artificial' satCil.H'cs  hhd  ro'ckots  with  a-  ^reat  rahge  of  flight 
(see  gravimetry  jCgravimetriyaf'., 

rpABHtlET>Hfi  '  \  .  " 

-GHAViMETOXy  A1  ' 

' .  -  -Gravimetry.  The  science  of -measurement,  of.  values  wbi'ch'phnractcrize 

/  .  _  -  **  . 
the  earth's- magnetic  field.  Gravity  oh  the  .earth  is  the  resultant  pfvtwo: 

forces,  the  attractive  force  of  a  given  .body  and  thp.  centrifugal  force 

which  arises  (is  s  result  of  the  earth's  rotation.  The  centrifugal!  force 

i  achieves  its-mhxiniiim  at  the  earth's  equator,  but -even,  here  it  comprises  billy 

.  1^288$- of- gravity On  the  .surface  of  the  earth,  gravity  depends  primarily  on 

th£  distribution,  of  density  within  the  earth  and  on;  the  shape  nnd-dimcnsibhs 

of  the  earth's -surface. 

Tlie  basic  physical  value  which  is,  studied  in  gravimetry  is  thp  accelera¬ 
tion  of  gravity  (designated  by  the  letter  y).  9‘he  »«!•  serves  as  the  unit  of 
measurement  of  g:  1  gal  «  1  cm/sec";  one  theni,  widths  of  this  \ dine  is  called 
the •mijligar  :(,1  mlg).  On  the  earth’s  nil rf ace,  g  changes  approximately 
from  978  to  983  gals,  increasing  frorr  the  equator  toward  the  poles  and  de¬ 
creasing  with  an  increase  in  altitude., 

Gravity  is  determined  by  moans  of  sp«yial  instruments  -  gravimeters, 
which  permit  determining  acceleration  with  an  accuracy  of  up  io  0;3  7  0.4  mlg. 
The  difference  between  the  actually  determined  gravity  reduced  to  sea  level 
and  the  theoretical  value  is  called  a  gravi 1 1  Morin!  anomaly;.  The  values 
of  the  gravitational  anomalies  are  used  ir.  C ilculations  of  the  trajectories 
of  artificial  satellites  and  long-range  misfit «s.  From  -the  values  of  the 
gravitational  anomalies,  one  can  find  the  dev 'at ion  of  a  perpendicular 
lino  at  a  given  i>oinb  on  the  earth's  surface  'i:om  the  normal  to  the  -surface 
of  ai»  ellipsoid.  The  siv.e  of  this  deviation  S  '-  used'  in  changing  from 
astronomic  coordinates  to  geodetic  coordinates  'face  gravimetric  charts 
CgrAvimetrichoskiyo  kartv]). 

TPAil 

GRAD 

Grad.  A  unit  of  the  decimal  system  of  levgwlqb  .measurements  which  equals 
■  0.01  straight  angle  of  0.9  degree.  The  grad  if  I'lVj ded  into  100  metric 

minutes;  oach  metric  minutes  j.s  divided  into  10 1  mil  die  seconds. 

.  TPEBEHb 

GREI1EN" 

Crest.  The  upper  portion  of  a  ridge  which  n.-vlotus  the  watershed 
line  (see).  Topographic  crests  and  military  crest  »  (see)  are  distinguished. 


Cl 


fr  -y.w«w  > 
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rFyHTOBtJE  sopora 

GRUNTOVYYE  DOROGY 

Dirt  roads.  Vehicular  and  horse-drawn  transport  roods  with  a  natural 
base  and  surfaces  improved  dirt  roads,  dirt  (country),  field,  and  forest 
roads. 


rPflfiOBHE  nECKH 

GRYADOVYYE  PESKI 

Ridgy  sands.  The  sandy  surface  of  a  desert  in  the  fern  of  a  ridge 
up  to  20  to  30  meters  high  with  a  steepness  of  slope  of  . up  to  20°  extending 
along  the  direction  of  the  prevailing  winds.  Ridgy  sands  are  usually 
(covered  with  sparse  vegetation  and  ore  relatively  easy  to  cross,  particularly 
along  the  ridge. 

iiFJIEHHE  yrVIOVEPA  (TOCOTHan) 

DELENIYE  UGLOMERA  (tysyachnaya) 

Mil.  The  central  angle  subtended  by  an  arc  which  equals  1/6000^ 
of  the  length  of  an  entire  circle.  The  length  of  the  arc  of  an  angle  of  one 
mil  is  approximately  equal  to  0.001  radius  (range).  One  hundred  mils,  some¬ 
times  called  small  mils,  make  o'er  large  mil.  .An  example  of  the  recording 
And  reading:  4-36  is  four  thirty-six  which  means  436  small  mils  or  4  large 
mils  and  36  small  mils.  (For  the  co.  “orsion  of  mils  to  degrees,  sec  Section  4 
Chapter  XII ). 

ZiEMACKHPJTOlKHE  (I rfcSSVrfl 

DGMASKIRUYUS!*2f)f#5  'AXIZVM} 

Revealing  sign*.  I  hr  agg  Cg.-jto  of  signs  from  which  it  is  possible  to 
identify  various  o'ojoa t%/CP  lorial  photos.  The  following  basic  revealing 
signs  are  distinguished:  shape,  dimension,  tone  (degree  of  darkening  of  the 
emulsion),  « mdow,  .mutual  disposition,  traces  of  troops  activity  (for  greater 
detail,  see  Section  H'r  Chapter  IV). 

The  term  "revealing  sign"  is  also  used  in  a  wider  sense  -  as  the  indi¬ 
cations  and  information  from  which  data  on  the  enemy's  situation  and 
intentions  are  disclosed. 

MWJIE 

DEFILE 

Defile,  A  narrow  passage  between  obstacles  (abrupt  folds  in  the  relief, 
swamps,  lakos,  etc.)  which  is  usually  used  to  stop  the  enemy  by  the  defending 
treops. 


j30»PHFO-3AHHE  A3P0CHHMK0B 
DBS! I IFIil  RO VAN I  YE  AEROSNIMKOV 

Aerial  photo  interpretation.  Determination  pf-guapt  itntivc  aiul 
qualitative  characteristics  of  tlie  terrain  and  enemy  flop  afirtai  photos-  (for 
greater  detail,  see  Section  8,  Chapter  IV), 

ZiHPEKHHOHHM  VrOJI 
DIREKTSIONNYY  UGOL 

Grid  azimuth.  The  angle  between  the  northern  direction1:  c.  the  vertical 
line  of  a  coordinate  grid  and  the  line  of  direction  to  on  object,  read  in 
a  clockwise  direction  from  0  to  360°. 

Z'OJirOTA  PEOPPAWjlEClvAH 
DOI-GOTA  GEOGRAFiClIESKAY'A 

Geographic  longitude.  See  geographic  coordinates  tgcograficheskiyc 
koordinaty]. 

/1QAHHA 

DOLINA 

Valley.  Elongated,  usually  winding,  negative  form  of  relief  which 
lowers  in  oiie  direction  and  is  formed  by  two  slopes,  thd<  intersection  of. 
which  represents  >a  thalweg  -  the  lower  zone  of  the  valley  bottom,  usually 
occupied  by  a  channel  of  a  permanent  or  intermittent  runoff.  Valleys  with 
vortical  slopes  arc  called  canyons  and  if,  in  addition,  they  are  very 
narrow,  they  are  called  gorges  or  notches.  Comparatively  small  valleys 
devoid  of  permanent  runoffs  are  calicd  hollows. 

ZIOnOJIHHTEJIbHAfl  PRTKA  HA  KAPTAX 
DOPOLNITEL ' NAYA  SETKA  NA  KARTAKH 

Additional  grid  on  maps.  Coordinate  grid  i:  the  system  of  an  adjacent 
zone.  It  is  plotted  on  a  map  witli  special  tick  marks  on  sheets  located 
along  the  border  of  each  zone  (for  greater  detail,  see  Section  7,  Chapter  III). 

/iCb-OPH 

DOROGY 

Roads.  More  or  less  improved  routes  intended  for  constant  or  prolonged 
movement  over  them.  The  following  roads  are  distinguished:  railroads 
[zholosnyye]  (see),  vehicular  and  horse-drawn  transport  roads  [avtoguzhevyyo 
dorc',y}  (see),  and  paths  [tropyj  (see).  The  most  importanl  roads  which  con¬ 
nect  countries,  oblast1,  industrial  areas,  largo  centers,  etc.,  are  called 
main  lines* 
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With-1 'respect  to  the  relative  disposition  (actions)  of  the  troops,  the 
following  are  distinguished:  frontal  roads  which  go  from  the  roar  toward 
tl»e  front,  and  lateral  roads  which  go  approximately  parallel  to  the  front 
line. 


BKHhl 

DYUNY 

Dunes.  Sand  hills  with  a  croscent-like  shape  in  a  plane  which  is 
formed  under  the  influence  of  the  wind  from  unfixed  sands.  The  height  of 
dunes  reaches  300  meters..  In  contrast  to  barkhans,  the  "horns"  of  the  ends 
are  directed  against  the  wind.  The  slow  movements  of  the  dunes  are 
possible  under  the  influence  of  the  wind.  Dunes  are  negotiable  with  diffi¬ 
culty. 


FCTECTBEHHtiF.  UACKP 

YESTESTVENYYE  MASK I 

Natural  masks.  Elements  of  the  terrain  which  contribute  to  the 
camouflage  of  troops  against  enemy  observation  from  the  air  and  ground 
observation  posts. 

Natural  masks  are:  elements  of  the  relief  (gullies,  precipices,  and 
other  uneven  terrain);  vegetation  (forests,  brush,  high  grass,  gardens,  and 
others),;  structures  of  all  types,  fences,  ditches,  haystacks,  ricks,  and 
other  local  objects. 

ECTECT3EHHHE  nPErWTCTBtffl 

YESTE5TVENNYYE  PREPYATSTVIYA 

Natuv.al  obstacles,  bocal  objects  and,  elements  of  relief  which  cause 
the  delay  or  stopping  of  the  movement  of  troops  mid  thereby  hinder  their 
combat  actions.  Most  widespread  are:  rivers,  ditches,  lako3,  muddy  swamps, 
steep  slop's  precipices,  gullies,  dense  woods,  buildings  cr.J  various 
structures,  >b-  'kmentfs,  depressions,  etc. 

ECTECT-3E4HNE  .VKlOTHfl 

YKSTESTVENNYYE  UKRYTI Y A 

Natural  cover.  Local  objects  and  elements  of  vhe  relief  which  favor  the 
cover  (protection)  of  the  troops  and  equipment  against  enemy  fire  and  observe 
tion.  As  natural  cover,  use  is  made  most  often  of  ditches,  pits,  depressions 
gullies,  wash-outs,  precipices,  embankments,  basements,  caves,  various 
strong  structures  (stone,  brick,  ferroconcrete),  etc. 
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•IFJIESHB'E,  ZlOPOrH 

ZIIELEZNYYE  DOnOGI 

Railroads.  Roads  of  rails  on  a  m-  i  i  or  less  substantial  foundation. 
Railroads  are  differentiated:  by  width  of  track  -  wide  gauge  (normal)  and 
narrow  gauge,  b'y-'means  of  locomotion  -  electrified  and  non-el ectrified; 
by  number  of  >tracks  -  single-tracked,  double-tracked,  and  with  a  larger 
number  of  tracks.  The  width  of  track  of  Soviet  railroads  is  1524  mm  and 
of  narrow  gauge  tracks,  750,  900,  and  1000  mni.  The  most  widespread  width 
of  track  of  foreign  railroads  is  1435  mm  (up  to  65%  of  the  railroads). 


fiAJiOJKEHHE  CKATA 

ZAL0Z11ENIYE  SKATA 

Horizontal  projection  of  the  slope.  See  Slope  [skat]-. 

SAWETiiH 

ZAMETKI 

Sketch  notes.  A  graphic  representation  of  characteristic  points  and 
lines  of  the  relief  (fig.  4):  divide  -  a  continuous  iline  with  an  arrow  in 
the  direction  of  the  drop  of  the  ridge;  runoff  -  a  broken  line  with  an 
arrow  in  the  direction  of ‘drop  of  the  depression;  summit  -  a  closed  con¬ 
tour  line  which  gives  its  outline  in  a  plane,  with  indicators  of  the 
slope;  saddle  -  a  dotted  figure  which  gives  the  (plane  outline  of  the 
saddle.  Sketch  notes  arc  used  for  the  rapid  sketching  of  characteristic 
forms  of  relief  from  the  actual  ground  or  from  a  i^ap  in.  preparing  terrain 
sketches  by  eye. 


BtpujuHt 


Figure  4.  Sketch  notes. 

1  -  divide;  2  -  summit;  3  -  saddle;  4  -  runoff; 
5  -  runoff;  6  -  bottom. 


PACF.HKA 

ZASECIIKA 


Intersection.  A  method  of  determining  the  position  of  a  station  or  object 
t target,  reference  point)  on  a  map  by  the  intersection  of  two  or  more  lines; 
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the  point  of  intersection  of  the  lines  corresponds  to  the  position  of  the 
object  (station); 

direct  intersection  -  the  position  of  an  object  is  determined  by  the 
intersection  of  two  lines  which  are  formed  by  direct  sighting  on  the  object 
from  two  stations,  the  positions  of  which  are  known  on  a  map; 

resection  -  the  position  of  a  station  is  determined  by  the  intersection 
of  lines  obtained  by  tho  reverse  sighting  "on  one's  self"  at  three  (at  two 
if  the  map  is  oriented)  reference  points,  the  positions  of  which  are  known 
on  the  map; 

combined  intersection  ■  the  position  of  an  object  is  determined  by  the 
intersection  of  two  lines  of  direction  which  are  formed  by  direct  sighting 
from  a  reference  point  to  the  object  and  reverse  sighting  from  the  object 
to  another  reference  point  )(the  positions  of  the  reference/'points  should 
bp  known  on  the  map); 

compass  intersection  -  the  position  of  a  station  or  object  is  deter¬ 
mined  by  direct  intersection,  resection,  „or  combined  intersection  with  the 
use  of  a  compass,  by  measuring  the  azimuths  of  the  required  lines  of  direction 
and  their  subsequent  construction  on  the  map  from  Y-nzimuths. 

3JUUHTHHE  CBO^GTBA  MECTHOCTH 

ZASHCHITNYYE  SVOYSTVA  MESTNOSTI 

Protective  properties  of  tho  terrain.  Tho  aggregate  of  natural  cover 
which,  reduces  the  injury  to  personnel  and  equipment  by  nuclear  weapons  and 
which, is  used  in  organizing  the  protection  of  troops  against  weapons  of  mass 
destruction.  The  best  protective  properties  are  possessed  by  abrupt  and 
deep  folds  in  the  relief  (-  julles,  wash-outs,  depressions,  gorges),  quarries, 
shafts;  mines,  caves,  caverns,  forests  (for  greater  detail,  see  Section  5, 
Chapter  V). 

Sj3E3flHAfl  KAPTA 

ZVEZDNAYA  KARTA 

Star  chart.  A  representation  of  a  portion  of  tho  celestial  sphere  on 
a  plane.  A  star  chart  is  used  in  military  affairs  primarily  to  find  in¬ 
dividual  stars  in  solving  problems  in  astronomic  orientation. 

3EMH0H  MAraB0H3M 

ZEMNOY  MAGNETIZM 

Terrestrial  magnetism.  A  property  of  the  earth  ns  a  heavenly  body  which 
is  expressed  by  tho  existence  of  a  magnetic  field  around  it.  The  polos  of 
terrestrial  magnetism  are  close  to  the  geographic  poles  but  do  not  coincide 
with  ihem  (tho  north  pole,  74°N,  100°W,  tho  south  polo  f>9°S,  lV»°E).  A  freely 
turning  needle  of  a  magnetic  compass  is  placed  it  the  piano  of  the  magnetic 
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meridian.  On  approaching  the  poles,  the  magnetic  needle 'has  a  tendency  to 
change  from  a  horizontal  (equilibrium)  position  to  a  vertical  position.  This 
phenomenon  is  called  the  magnetic  dip..  Its  effect  on  the  operation  of  the 
compass  is  eliminated  by  shifting  a  special  weight  on  the  needle. 

3EMH0H-  anJIHIICOHfl  ( c<f>ep0Hfl) 

ZEMNOY  ELLIPSOID  (sferoid) 

Earth's  ellipsoid  (spheroid).  The  shape  pf 'the  earth  which  is  taken 
for  cartographic  and  other  purposes  as  the  initial  shape  for  computations 
(fig.  5).  The  dimensions  of  the  earth's  ellipsoid  are  indicated  in  Table  4. 


Figure  5.  Earth's  ellipsoid. 

Table  4 

Dimensions  of  the  earth's  ellipsoid  (according  to  F.P.  Krasovskiy) 


Elements  Size 


Large  semiaxis  (equatorial  radius)  a 
Small  semiaxis  (polar  radius)  b 
Compression  =  a-b/a 
Average  radius  of  the  earth,  taken  as 
sphere 

Length  of  meridian 
Length  of  equator 
Surface  of  the  earth 
Surface  of  dry  land 
Surface  of  water 
Volume  of  earth 


6,378,245  meters 
6,356,863  meters 
1:298.3 

6,371,117.7  meters 
40,008,548  meters 
40,075i704  meters 
510,083,000  sq  km 
148,628,000  sq  km  (29.2%) 
Jo1,455,000  sq  km  (70.8%) 
1 j083 ,320,000,000  km3 


SHMHflfi  /JOPOrA 

ZIMNYAYA  DOROGA 

Winter  road.  A  seasonal  vehicular  and  horse-drawn  transport  road 
over  frozen  swamps,  lakes,  and  rivers. 


H30BAPI>! 

IZOBARY 

Isobars.  Lines  which  connect  on  a  chart  (diagram)  points  with  the  same 
barometric  pressure  at  a  certain  time. 
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H30BATN 

IZOBATY 

Isobaths.  Lines  which  connect  on  a  chart  points  with  equal-  depths  or 
relief  of  the  sea  bottom  or  other  body  of  water. 

naorancy 

IZOGIPSY 

Isohypses  (contour  lines).  Linos  which  connect  on  a  chart  points 
with  the  same  altitude  above  sea  level. 

H30/IHHHH 

ISOLINII 

Isolincs.  Lines  which  connect  on  charts  and  special  diagrams  points 
with  the  same  values  of  some  factor  (altitudes,  temperatures,  etc.). 

H30TEPMU 

IZOTERMY 

Isotherms.  Lilies  which  connect  on  a  chart  (diagram)  points  of  equal 
temperature. 

HCTOTHUKH 

ISTOCHNIKI 

Sources  (springs,  fountains).  Natural  outcroppings  of  underground 
water  on  the  earth's  surface.  The  majority  of  sources  are  shown  on  large- 
"scale  and  medium-scale  topographic  maps;  the  inscription  which  accompanies 
the  conventional  sign  (rod. ,  kl.,  ist)  expresses  the  designation  accepted  in 
a  given  area. 

HCXQflHyE  TEOflESHHECKHE  ilAHHLE 

ISKHODNYYB  GEODEZICHESKIYE  DANNYYE 

Initial  geodetic  data.  Geodetic  and  topographic  values  which  are 
necessary  for  the  launching  of  rockets,  Tho  primary  ones  are: 

geodetic  launch  rango,  tho  length  of  tho  geodetic  lino  (see)  from  the 
launching  position  to  the  targot; 

geodetic  Y-azimuth  of  tho  launching  position  -  target  line  of  direction; 
altitude  of  tho  locations  of  the  launch  position  and  tho  target  (deter¬ 
mined  from  a  topographic  map); 

geodetic  azimuth  of  tho  lino  of  direction  to  tho  target  (determined  from 
tho  geodetic  Y-azimuth); 

geodetic  latitude  of  the  launch  position  (determined  from  a  topographic 

map). 

Tho  geodetic  rango  and  geodetic  Y-azimuth  are  determined  from  the  co¬ 
ordinates  of  the  launch  position  and  those  of  tho  targot  by  solving  the  geo¬ 
detic  resection  problem. 


^>y>7-y .^-  ,  ja*v» 
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KAPABAHWH  nvTb 

KARAVANNYY  PUT' 

Caravan  routes.  A  transportation  route  for  pack  animals  (camels,  asses, 
mules,  loss  often  horses)  in  desert  and  semidesort  terrain.  Caravan  routes 
are  shown  on  topographic  maps. 

KAPTOrPA^HHECKKE  HPOEiJlMH 

KART0GIIAFICI1ESKIYE  PROYEKTSn 

Cartographic  projections.  Methods  of  representing  the  surface  of  t.ho 
earth's  sphere  on  a  plane  in  compiling  mnps.  The  cartographic  projection  » 

determines  the  matlicmatical  law  for  projecting  the  earth's  surface  on  a  plane 
and  characterizes  distortions'  of  lengths,  angles,  and  areas  on  a  given  map 
since  a  spherical  surface  is  not  spread  into  a  plane  without  distortion. 

In  accordance  with  the  nature' of  >tlie  distortions,  the  following  carto¬ 
graphic  projections  are  distinguished:  equiangular,  which  preserve  the 
equality  of  angles  between  lines  of  direction  on  a  map  and  in  actuality; 
cquidimcnsional ,  which  preserve  the  proportionality  of  areas  on  the  map  to 
the  corresponding  areas  on  the  earth's  surface;  equiinterstitial ,  which 
preserve  the  constancy  of  scale  in  some  direction;  arbitrary,  which  do  not 
preserve  either  the  equality  of  angles,  proportionality  of,  area,  or  constancy 
of  scale.  The  concept  of  employing  arbitrary  projections  consists  of  the 
simplicity  of  compiling  maps,  the  convenience  of  solving  several  practical 
problems  on  such  a  map,  etc. 

Cartographic  projections  are  also  divided  according  to  the  type  of  geo¬ 
graphic  grid.  The  basic  ones  are  conical,  cylindrical,  azimuty,  and  pseudo- 
cylindrical. 

In  a  conical  projection,  the  meridians  are  represented  by  straight 
lines  which  converge  at  one  point  at  equal  angles;  parallels  are  represented 
by  concentric  circles  with  a  common  center  at  the  point  of  intersection  of 
the  meridians.  Many  small-scale  mnps  of  the  Soviet  Union  and  othpr  areas  of 
the  world  are  prepared  in  a  conical  projection. 

In  a  cylindrical  projection,  the  meridians  are  represented  by  parallel 
straight  linos;  the  parallels  arc  also  represented  by  straight  parallel 
lines  which  are  perpendicular  to  the  meridians.  Political  maps  of  the  world, 
maps  of  equatorial  countries,  and  several  other  mnps  are  compiled  in  a 
cylindrical  projection. 

In  an  azimuth  projection,  the  meridians  arc  represented  by  straight 
lines  which  converge  at  one  point  at  angles  which  equal  the  difference  in 
longitudes  while  the  parallels  represent  arcs  of  concentric  circles.  Maps 
of  the  Arctic  and  Antarctic,  mnps  of  the  hemisphere,  and  others  are  prepared 
in  an  azimuth  projection. 
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In  a  psoudocylindrical  projection,  some  central  meridian  is  represented 
by  a  straight  line,  and  the  remaining  meridians,  by  curves  symmetrical  to  the 
central  meridian.  Individual  political  maps  of  the-world  are  compiled  in 
this  projection. 

The  cartographic  projection  of  topographic  maps  of  the  Soviet  Union 
at  a  scale- of  1:25,000  -  1:500,000  are  equiangular  transverse-cylindrical. 

Its  essence  consists  of  the  following.  The  surface  of  ^tho  earth's  spheroid 
is  divided  into  zones  by  meridians  which  ore  multiples  of '6°,  beginning  with 
the  zero  (groenwich)  meridian.  Within  the  limits  of  each  zone,  the  surface 
of  the  earth's  spheroid  is -projected  onto  a  plane  with  preservation^of  the 
similarity  of  infinitely  small  shapes.  The  lengths  of  lines  are  preserved 
only  along  ilm  principal  meridian)  in  the  other  places,  they  are  exaggerated 
somewhat  and  the  further  from  the  principal  meridian,  the  greater  the  degree. 
The  maximum  error  in  the  lengths  of  lines  on  the  map  which- are  adjacent  to 
the  boundary  of  the  zone  does  not’  exceed  1/1000,  i.e.,  considerably  loss 
than  the  graphical  precision  of  measurement.  All  sheets  of  topographic  maps 
within  the  limits  of  a  zone  may  be  glued  together  into  one  block  without 
any  gaps  or  folds.  Map  sheets  of  adjacent  zones  may  be  glued  together  in 
limited  numbers. 

The  cartographic  projection  of  a  map  at  a  scale  of  1:1, OCX), 000  is 
arbitrary.  The  extreme  parallels  of  the  map  sheet  are  arcs  of  circles,  the 
lengths  of  which  arc  not  distorted)  all  meridians  arc  straight-line; 
meridians  disposed  symmetrically  relative  to  the  central  meridian  2°  to  the 
west  and  east  preserve  their  length)  the  length  of  the  central  meridian  is 
shortened  somewhat.  No  moro-than  9  sheets  can  be  glued  into  ono  block  without 
noticeable  gaps. 

KAPTOPPA<l>Jffl 

KARTOGHAFIYA 

Cartography.  The  science  of  geographic  maps,  methods,  and  processes 
for  their  creation  and  use.  It  includes  the  disciplines:  mathematical 
cartography,  map  compilation,  map  publication,  and  map  measurement. 

KAPTOHKH  (CXEMH)  MECTHOCTH 

KARTOCIIKI  (SKUEMY )  MESTNOSTI 

Terrain  cards  (sketches).  Simple,  schematic  drawings  of  small  sectors 
of  terrain  made  without  precise  observation  of  scale.  The  cards  aro  usod 
primarily  by  commanders  of  small  podrazdoleniyc  in  the  form  of  a  "skotch  of 
a  strong  point,"  "skotch  of  reference  points,"  or  in  tho  form  of  n  skotch 
report,  a  drawing  on  which  tho  results  of  reconnaissance  of  the  enemy  and 
terrain  or  tho  accomplishment  of  some  other  mission  aro  depicted  graphically 


and  with  text. 
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KAPTO 

KARTY 

Maps.  Reduced  conventional:  representations  of  the  earth's  surface  on 
u  plane  which  is  made  in  the  form  of  some  kind  of  cartographic  projection 
(see).  Maps  are  extremely  varied  and  subdivided  according  to  many  criteria. 

For  content,  maps  are  divided  into  general  geographic  maps  (see)  and  special 
maps  (see). 

KAPTbl  BOflHHX  FVEEKEii 

KARTY  VODNYKH  RUBEZHEY 

Water  area  charts.  Special  maps  intended  for  the  study  and  evaluation 
of  water  areas;  the  scale  is  primarily  .J,,:l00,000  to  .1:50,000;  sometimes 
the  scale  of  the  representation  of  a  river  is  greater  than  the  scale  of  the 
representation  of  the  adjacent  terrain*  Basic  content:’,  width,  depth,,  direction, 
and  speed  of  current  of  a  river,  type  of  bottom,  natureof  the  banks,  river 
channel,  and  command  of  the  banks  of  t-he  river  >vall.ey;  the  detailed  character¬ 
istics  of  existing  crossings  (sometimes  given  in  the  legend),  bridges,  ferries, 
fords;  the  characteristics  of  hydraulic  works,  hydroelectric  stations, 
particularly  their  dams  and  locks,'  etc.;  boundaries  of  inundation  of  the 
floodplain  and  its  trafficability:  swampiness,  degree  to ;wftich  broken  up 
by  lakes,  ox-bow  lakes  and  channels,  the  ground,  vegetationhl  cover,  road 
net,  etc. 


KAPTL!  rEOJIOrHHECKHE 

KARTY  GEOLOGICHESKIYE 

Geological  maps.  Special  maps  which  represent  thp  regularities  of 
the  structure  of  the  earth's  crust  and  are  the  basis  l'or  the  search  for 
minerals,  explorations,  for  the  construction  of  various  objects,  soil, 
botanical  and  other  investigations.  Geological  maps  are  subdivided  into 
survey  maps  (1:2,500,000  -  1:5,000,000),  regional  maps  (1:200, 000)  and 
detailed  maps  (1:100,000  -  1:50,000  or  larger,  down  to  1:50).  In  military 
affairs,  the  latter  are  used  most  widely  and  more  or  less  characterize 
the  outcroppings  of  rock  on  the  surface. 

KAPTH  ilOPQmiE 

KARTY  D0R0Z1INYYE 

Road  maps.  Special  maps  which  are  used  in  planning,  organizing, 
and  executing  shipments  and  working  out  measures  for  the  organization  of 
the  troop  roar;  most  often,  the  scale  is  1:1,000,000  or  1:500,000,  Special 
content  of  the  maps:  motor  vehicle  roads  and  railroads;  characteristics  of 
tho  quality  and  traffic  capacity  of  motor  vehicle  roads:  class,  width,  surface 
of  tho  roadway;  characteristics  of  bridges;  road  structures;  distance  between 
populated  places  and  other  points  recorded  on  tho  map. 
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'KAPTU  JIOUMAHCKHE 
KARTY  LOTSMANSKIYE 

Pilot  charts.  Charts;  intended  for  the  navigation  of  vessels  and  the 
.planning^of  Hydraulic  works  ;dh  rivers.  Scales  of  charts  and  the  isobath 
interval  are  indicated  in  Table  5. 


Table  5 

-Scales  of  pilot  charts  and  isobath  intervals; 


Average  width  of  river, 
meters 

Hap  scale's 

Isobath  interval, 
meters 

Up  to  150 

1:5,000 

0.25  -  0.50 

150  -  250 

1:10,000 

0.5  -  1.0 

250  -  500 

1:10,000-1:25,000 

0.5  -  1.0 

500  -  2,000 

1:25,000-1:50,000' 

1,0  -  2.0 

Pilot  charts  contain  detailed  (systematically  updated)  information 
on  the  coastline,  depths,  underwater  obstacles,  and  navigational  markers. 
Depths  are  shown  by  isobaths  and  depth  readings)  the  depth  is  read  from  the 
level  at  the  low  water  mark  [mezhenj  (see).  To  obtain  the  actual  depth  of 
a  level,  it  is  necessary  to  consider >the  difference  in  the  level  of  the  river 
which  was  taken  in  compiling  the  map  and  the  level  at  a  given  moment.  On 
pilot  charts,  the  shores  are  shown  schematically,  as  a  rule.  Pilot  charts 
are  used  together  with  river  sailing  directions  (see)  [lotsiya  reki]. 


KAFTH  MOPCKHE 
KARTY  MORSKIE 

Sea  charts.  Special  charts  of  the  seas  and  oceans.  The  most  important 
and  widespread  are  navigational  sea  charts  which  are  intended  for  the  navi¬ 
gation  of  vessels.  Their  content:  relief  of  the  bottom,  portrayed  by  iso¬ 
baths  and  depth  -readings;  characteristics  of  the  ground;  outline  and 
characteristics  of  the  shores,  relief,  and  prominent  reference  points  on 
shore;  sen  routes,  navigational  dangers  (shoals,  reefs,  rock3,  surfs); 
information  on  the  magnetic  declination;  hydrological  elements  (currents, 
tidos,  boundaries  of  ice).  Navigational  charts  include  plans  (larger 
than  1:23,000),  individual  charts  (1:25,000  -  1:100,000),  route  maps 
(1:100,000  -  1:500,000),  and  general  and  survey  charts  (1:500,000  and 
smaller).  The  contents  of  navigational  charts  are  supplemented  and  explained 
by  sailing  directions  (sos). 
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KAP-'l*  ORlUVTEOrPM'HMECKHE 

KAIITY  ODSHCHEGEOG ’AFICHESKIYE 

General  geographic  maps.  Maps  reflecting  the  relief,  hydrography,  and,, 
partially,  elements  of  the  soil-ground  and  vegetational  cover,  roads, 
populated  places,  socio-economic  objects,  and  several  other  elements. 

General  geographic  maps  are  subdivided  into  topographic  maps  -  up  to 
1:1,000,000  inclusive  and  survey  general  geographic -maps,  scale  smaller 
than  1:1,000,000. 

KAPTil  nPOXOilHMOCTH 

KAIITY  PROKHODIMOSTI 

Trafficability  maps.  Special  maps  with  data  on  terrain  trafficability 
which  arc  intended  for  the  study  and  estimate  of  conditions  for  movement  and 
maneuver.  As  a  rule,  they  are  compiled  on  the  basis  of  topographic  maps. 

Shown  on  the  maps  are  sectors' which  are  difficult  and  impossible  to  negotiate, . 
the  most  favorable  directions  for  movement,  characteristics  of  relief 
(steepness  and  length  of  slopes,  precipices,  and  their  heights,  gullies, 
wash-outs),  and  rivers  (dopth,  soil  of  bottom,  speed  of  current,  tidal 
aoue,  the  presence  of  hydraulic  works,  crossings),  roads  ground-soil j  and 
all  other  terrain  elements  which- determine  its  trafficability. 

KAPTO  PKJIbBMIHE 

KARTY  UEL'YKFNYYE 

Relief  maps.  Maps  which  express  the  terrain  relief  volumetricnlly. 

They  are  made  of  a  plastic  base  [v£  ieprozy),  cardboard,  paper-macho,  or 
other  material.  Data  on  the  content  and  preparation  of  a  topographic  map 
of  corresponding  scale  are  drawn  (printed  or  pasted)  on  the  surface  of  the 
relief  map. 

Relief  maps  are  made  cither  manually  by  the  successive  accretion  of 
layers  with  the  subsequent  pasting  of  a  model  of  the  map,  or  on  a  special 
outfit  which  permits  reproducing  relief  maps  in  the  required  numbers  by 
means  of  a  punch  die  which  is  made  (sot  up)  ahead  of  time. 

Roliof  maps  are  intended  for  the  study  and  estimate  of  the  terrain 
and  for  gaming  planned  battles  and  operations.  The  maps  are  made  in  scales 
from  1:50,000  to  1:1,000,000.  The  vertical  scale  depends  on  the  nature  of 
the  roliof  of  the  terrain  but  is  always  greater  than  the  horizontal  scale; 
for  flat  terrain,  25  -  10  times,  for  hilly  terrain,  10-5  times,  for 
mountain  terrain,  5-2  times. 
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KAPTH  CHEUKAJIHiHE 

KABTV  sI’ETSIAL'A'YYE 

Special  maps.  Maps  01  which- individual  elcn?»ts  of  the  terrain  are  re¬ 
presented’  with-  great  completeness:  and  detail  or  on  'which  special  data  are 
plotted i  Special  maps  are- extras;;*!}'  numerous  and' varied.  They  include 
the  following  maps!  geological,  soiis,  hypsometric,  hydrological,  political- 
administrative,  economic,  and  many  others.  The  most  important  special  maps 
which  are  used  by  the  troops  are -navigational ,  road,  and  relief  maps. 


KApra  TonorpA*racKWK 

KARTY  TQPOGHAFICHESKIYE 

Topographic  maps.  General  geographic  maps  up  to  a  scale  of  1:1,000,030 
inclusive.  Topographic  maps  represent  as.-.completely  as  possible  the  ele¬ 
ments  and  details  of  the  terrain  whic.i  affect  the  combat  actions  of  troops 
and  are  the  basic  source  of  information  about  the  terrain  and  the  busis  of 
many  combat  documents  and  special  maps.  .In  .preparing  and  condact-ing  combat 
actions,  topographic  maps  are  used  to  study  the  terrain,  c.’,a*ify  missions, 
estimate  the  situation,  make  decisions,  assign  missions  to  subordinate  troops, 
and  organize  troops  coordination,  and  also  are  widely  used  for  orientation  on 
the  ground  (primarily  maps  at  a  scale  of  1:50,000-1:200,000),  determining 
target  coordinates  (primarily  maps  with  scales  of  1 :50, 000-1 :100,000) ,\  and 
for  tying- in  the  combat  formations  of  the  troops  (primarily  maps  of  scales 
of  1:50,000-1:200,000).  A  list  of  topographic  maps  is  shown  in  Table  6. 

The  completeness  and  detail  of  representation  of  the  terrain  on  topo¬ 
graphic  maps  depend  on  the.ir  scale  (the  larger  the  scale,  the  r,ore  complete 
and  detailed  the  map)  and  the  nature  of  the  terrain  (the  fewer  details  the 
terrain  contains,  the  more  completely  they  are  shown  on  the  map).  The 
completeness  of  content  of  maps  of  average  broken  terrain  are  characterized 
approximately  by  the  following  data: 

populated  points  are  shown  completely  on  large-scale  maps;  on  mops  of 
a  scale  of  1:100,000,  individual  yards  and  structures  are  shown  partially; 
on  maps  at  a  scale  of  1:200,000  and  smaller,  populated  points  are  partially 
shown; 

vehicular  and  horse-drawn  transport  roads  are  shown  completely  on 
large-scale  maps;  on  maps  of  n  scale  of  1:100,000  and  1:200,000,  all 
highways  and  improvod  dirt  roads  are  shown  while  dirt  and  field  ro,.ds  are 
partially  shown;  all  highways  are  shown  on  maps  with  a  scale  of  1:500,000 
and  dirt  roads  are  shown  partially;  only  main  roads  are  shown  on  maps  with 


a  scale  of  l:l,000,000r 
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all  rivers  are  shown  on  maps  at  a  scale  of  1:25,000  -  1:100,000;  on 
maps  at  a  scale  of  1:200,000  or  smaller,  rivers  longer  than  0.5  to  1  cm 
at  the  map  scale  are  shown; 

elements  of  relief  (altitude,  etc.)  are  represented  with  their  height 
dimensions  more  than  0.5  the  contour  interval  (see)  of  the  given  map  (see 
accuracy  of  topographic  maps  [tochnost1  topograficheskikh- kart-3. 

Table  6 

List  of  topographic  maps 


Scale- of  maps  Name  of  maps  Approximate  dimensions  of  sector 

covered  by  map  sheet  at  54°  latitude 

on  terrain  at  map  scale 

km  cm 

Large  scale 


1:25,000 

(l  cm  =-  250  m) 

twenty-five  thousand 

CO 

X 

CN 

36  x  32 

1:50,000 
(l  cm  =  500  m) 

fifty  thousand 

,19  x  16 

37  x  32 

Medium  scale 

1:100,000 
(l  cm  =  T  km) 

Hundred  thousand  or  kilometer 

37  x  32 

37  x  32 

1:200,000 
(l  cm  =  2  km) 

Two  hundred  .thousand,  or 

2  kilometers 

74  x  65 

37  x  33 

Small  scale 

1:500,000 
(l  cm  =  5  km) 

Five  hundred  thousand,  or 

5  kilometers 

222  x196 

44  x  37 

1:1,000,000 

Million,  or  ten  kilometers 

x393 

44  x  39 

(l  cm  =  10  km) 

lie-marks:  Tho  first  mimbor  in  the  column  "at  map  Beale"  is  the  length 
of  the  sector  from  north  to  south,  tho  second  numbor  is  the 
size  of  tho  sector  from  oast  to  west. 

JOTAJiOr  KOORflHHAT  rE0flK3HMECKHX  D.VHhTOB 

KATALOG  KOOHDINAT  GKODKZICIIBSKIKI!  PUNKTOV 

Geodetic  trig  list.  Systematized  data  on  geodetic  points.  The  list  is 
published' in  tho  form  of  pamphlets  with  a  diagram  of  tho  mutual  disposition 
of  the  points  and  includes:  name  of  points,  ordor  of  points,  rectangular  co¬ 
ordinate,  absolute  altitudes,  altitude  of  markers,  Y-nzimuths  of  lines  of 
directions  to  other  points  or  specially  established  reference  points. 


''  /> , 
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KHJIOMETPOBLE  JIHHHH 

KILOMETROWYE  LINII 

Kilometer  lines,  Horizontal  and  vertical  lines  on  topographic  maps  which 
ore  drawn  parallel  to  the- axes  of  rectangular  coordinates  at  equal  inter¬ 
vals.  The  aggregate  of  these  lines  forms  a  kilometer  (coordinate)  grid- which 
is  used  in'  target  indication  from  a  map,  orientation  of  the-map  on  the 
ground,  and  for  the  approximate  determination  of  distances  and  areas 
(Table  7). 

Table  7 

.Distance  between  -kilometer  lines  on  maps 


1  • 

2  FaccronHHc 

Micmu6  k ip’u 

3  HI  KlpIC^rJI 

k  HI  Meet  HOC  TM,  KM 

1:  10000 

10 

l 

I:  25000 

4 

1 

1:  50000 

2 

1 

1,:  100000 

2 

2 

f:  200  000 

2 

4 

Key:  1  -  Map  scales;  2  -  distance;  3  -  on  map,  cm;<  U  -  on  terrain,  km. 

Kilometer  lines  arc  not  drawn  on  maps'with  scales  of  1:500,000  and 
1:1,000,000  but  on  maps  with  a  scale  of  1:500,000,  on  the  borders,  tick 
marks-  arc  shown  every  2  cm  (10  km)  and,  when  necessary,  a  kilometer  grid 
may  bo  drawn  on  the  map. 

Kilometer  lines  on  maps  are  marked  as  follows:  the  values  at  the  hori¬ 
zontal  lin^s  show  the  distance  from  the  equator  in  kilometers  to  the  given 
line;  -the  values  at  the  vortical  lines  signify  the  number  of  the  zone  (one 
or  two  digits)  and;  the  distance  in  kilometers  (always  three  digits)  from 
the  principal  meridian  of  the  zone  shifted  arbitrarily  to  the  west  500  ks>. 
The  extreme  kilometer  lines  on  the  map  shoot  are  fully  marked  while  the 
remainder  are  abbreviated  with  two  digits  (tens  and  units  of  kilometers). 

KUDKPOBAHHAH  KAPTA 

KODIROVANNAYA  KARTA 

Coded  map.  A  special  map  for  the  secret  control  of  troops.  It  re¬ 
presents  a-. regular  topographic  map  with  printed  code  designations  or 
coded  numbers  for  objects  and  terrain  sectors. 


KojioiiHH/i  nm 

KOLONNYY  PUT* 

Hasty  road,  trail.  A  direction  for  the  temporary  movement  of  troops 
which  has  been  selected  and  marked  out  on  the  terrain.  The  hasty  road  is 
laid  out  in  the  absence  of  roads  or  ior  the  purpose  of  concealing  the 
maneuver  of  troops  and  is  usually  improved  as  follows:  the  roadway  is  cleared, 
runoffs  and  simple  crossings  over  streams  and  other  obstacles  are  built,  etc. 
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KOMIUC 

KOMPAS 

Compass.  An  instrument  for -orientation -.according  to  directions  on  the 
horizon.  In  accordance  with  the  principle- of  operation,  compasses  are  sub- 
divided!'into  magnetic,  mechanical  (gyroscopic),  and  solar  (for  use  in  the 
pc'lar  regions).  Among  the  ground  forces,  the  most  widespread  field  compasses 
are  the  magnetic  compass  of  the  Adrianov  system,  and  the  AK  artillery  compass. 

The  Adrianov  cVenpass  (fig.  6)  consists  of  a  housing  with  an  axis  fastened 
to  it,  a -magnetic ineedle,  bearing  circle  (round  plate  with  angular  divisions), 
'Broking  lever,  and  rotating  lid  with  a  sighting  device.  The  value  of  a 
division  of  the  primary  (inner)  scale  of  the  bearing  circle  equals  1°;  the 
rading  of  the  divisions  is  performed  in  a  clockwise  manner;  the  directions 
0°,  90°,  l8o°  and  270°  are  marked  with -markers  which  glow  in  the  dark. 

The  outer  scale  of  the  bearing'-circle  is  in  mils  which  increase  counterclock¬ 
wise;-  values  are  given  every  500  mils; 

Figurt)  6.  Compass  of  the 
Adrianov  system. 


The  accuracy  in  reading  azi>*ith  using  the  compass  is  on  the  order 
of  1  to  0.5  mils. 

The  AK  artillery  compa,'.Jf  (fig.  7)  consists  of  the  same  bosic  parts 
as  the  Adrianov  system  but,  thanks  to  some  improvements,  is  more  convenient 
to  use.  With  this  compass,  a  lid  with  a  mirrored  interior  surface  provides 
the  opportunity  for  the  simultaneous- orientation  of  the  compass  and  sighting 
on  an  object.  The  bearing  circle  rotates,  which  permits  bringing  the  zero 
(north)  reading  of  the  bearing  circle  under  the  north  end  of  the  needle  at 
the  instant  of  sighting.  The  needle  fixes  the  north-south  direction  more 
rapidly  and  steadily;  the  braking  of  the  needle  is  accomplished  automatically 
when  closing  the  lid.  The  divisions  of  the  bearing  circle  are  drawn  every 
100  mils  and  are  road  in  a  clockwise  direction. 

Figure  7.  Compass  of  the  AK  system. 

1  -  compass  housing;  2  -  rotating  housing 
of  tho  bearing  circle;  3  -  bearing 
circle;  h  -  compass  lid  with  mirror  a, 
with  opening  for  sighting  b,  and  catch  c; 
5  -  projection  of  the  needle  braking 
lever. 
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KOHTVP 

KONTUR 

Outline.  The  boundary  of  lands  or  the  external  outline  of  a  local 
object  (outline  of  a  meadow,  outline  of  a  swamp,  etc.);  it  is  shown  on  a 
map  by  a  dotted  or  continuous  line. 

KOHTyPHAH  rC'!KA 

KONTURNAYA  TOCIIKA 

Map  point.  A  clearly  distinguishable  point  on  the  ground  (corner  of  a 
woods,  pasture,  meadow,  etc.).  Map  points  which  are  easily  noticeable  on 
the  ground  af.e  shown  as  accurately  as  possible  on  the  mops  and  are  often 
used  for  tying-in  combat  formations,  determining  the  locations  of  stations, 
tlie  positions  of  targets,  and  positions  of  other  objects. 

KCORCHHATOMEP 

KOORDINATOMER 

Coordinate  scale.  An  instrument  (device)  for  determining  the 
rectangular  coordinates  of  points  (objects)  from  topographic  maps  and 
plotting  points  on  a  map  from  given  coordinates.  There  are  coordinate 
scales  (engraved)  on  officer's  celluloid  scales.  (For  the  use  of  coordinate 
scales,  see  Section  5,  Chapter  III). 

KOOJ'/iHHATP 

K00RD1NATY 

Coordinates.  Values  which  determine  the  position  of  a  point  on  a  plane 
or  in  space.  In  military  affairs, the  most  widely  used  are  astronomic  (see), 
geographic  (sec-),  geodetic  (sea),  rectangular  (see),  polar  (see),  and  bi¬ 
polar  coordinates  (see). 

K'ipRfHOn  REPBP  PEKH 

KORENNOY  DEKEG  UKKI 

Original  river  bank.  The  bank  of  a  river  valley,  usually  more  or 
less  oxprcfioed  in  the  form  of  an  escarpment  or  precipice,  and  composed  of 
bedrock  rather  than  from  river  deposits. 

mPJIO  'HRA 

KOTLOVTNA 

basin. 

A  relief  form,  a  closed  depression  (most  often  pstelloid),  deprived  of 


external  runoff 


0 
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KPOKH 

KHOKI 

Sketch.  A  sketch  of  the  terrain  made  by  hasty  sketching  which  reflects 
in  detail  terrain. -.elements,  which  are  important  for  the  accomplishment  of 
a  given  specific  mission.  The  ba«e  for  the  sketch  may  be  prepared  ahead  of 
time  from  a  map  or  aerial  photo. 

KyPBHMETP 

KURVIMETR 

Map  measurer.  An  instrument  for  measuring  distances  on  a  map  (see 
fig.  31  )•  The  measurement  of  lengths  by  a  map  measurer  is  performed  .b.y. 
rolling  the  small  wheel  of  the  instrument  along  a  line.  The  i[rror  in 
measuring  the  lengths  of  straight  lines  with  the  map  measurer  is  on  the 
order  of  1  -  2%  while  the  error  in  measuring  the  lengths  of  winding  lines 
is  considerably  greater. 

KHPH3M 

KYARIZY 

Near-horizontal  underground  water-collecting  gallery.  Waterr-collecting 
pits  in  arid  areas  which  are  connected  with  each  other  by  underground 
galleries. 

JIHHEHitA  81*311  PH  AH 

LINEYKA  VIZIRNAYA 

Sight  rule*.  A  rule  (usually  wooden,  about  30  cm  long)  with  a  three' 
sides  cross  section;  it  is  intended  for  sighting  and  drawing  lines  of  direction 
when  working  with  a  map  on  the  ground  during  sketching  by  eye,  and  is  also 
U3ed  for  measuring  and  laying  off  distances  on  a  map  (fig.  8). 

Figure  8.  Sight  rule. 

JlHHEvfKA  MACFTABHAfl 

LINEYKA  MASS11TAUNAYA 

Map  scale.  A  ruler  (usual  metal,  about  5x25  cm  in  size)  with  an 
engraved  trnnoverse  scale;  it  serves  for  precise  measurements  of  lengths 
of  lines  with  dividers  on  a  map. 

JIFPKHM 

LEGENDA 

Legend.  A  brief  textual  explanatory  note  located  on  the  margins  of 
graphical  documents.  The  legend  includes  information  which  cannot  be  ex¬ 
pressed  graphically;  it  also  provides  conventional  symbols  v  hich  are  used  in 
the  drawing. 


JiETHKK  (JieTODKa) 

LETNIK  (Lctovkn) 

Summer  place.  A  separate  farmstead  in  the  steppe  area  which  is  occupied- 
only  in  the  summer; 

*'OKC(VJPOMHfl 

LOKSODIiOMIYA 

lihurnb  rjLine.  A  lino  on;  a  sphere  which  intersects  all  mei.'idians  at  the 
same  angle.  The  -rhumb  lino  is  used  for  laying  out  the  path  (course)  of  a 
ship  (airplane)  with  a  constant  true  course  (direction  of  movement  relative 
to  the  points  of  the  compass).  In  contrast  to  the  orthodromo  [ortodromiya.1 
(see)  the  rhumb  lino  as  not  the  slwrtw-v  lino  between  terminal  points. 

.noilHfl 

LOTSIYA 

Sailing  directions.  A  description  of  a  water  basin  1'hich  explains 
and  supplements  marine  navigation  charts.  The  sailing  directions  provides 
the  detailed  characteristics  of  the  coastal  portion  of  the  sea;  a  general 
survey  of  the  sea;  a  description  of  beacons,  markers,  and  barriers;  tables 
of  distances;  laws,  instructions,  and  rules  which  determine  the  sailing  regime, 
are  presented.  A  list  of  charts  and  photographs  which  distinguish  shore 
points,  etc.,  is  provided. 

JlOilHfl  PEKH 

LOTSIYA  REKI 

River  sailing  directions.  A  description  which  supplements  and  explains 
pilot  charts  of  navigable  rivers. 

•miHl  'S  <f>A3N 

LUNNYYE  FAZY 

Lunar  phases.  Changes  in  the  visible  jxirtion  of  the  moon  which  occur 
in  connection  with  the  change  in  the  mutual  positions  of  the  sun,  earth, 
and  mebn'.  The  following  lunar  phases  are  distinguished:  new  moon  (the  moon 
is  not  visible  or  only  a  thin  "crescent"  is  visible);  first  quarter 
(visible  is  a  semicircle  of  the  moon  which  is  turned  with  its  curvature  to 
the  right);  full  moon  (the  moon  has  the  appearance  of  a  complete,  or 
almost  complete,  circle);  last  quarter  (visible  is  the  moon's  semicircle 
which  faces  the  left).  The  time  period  for  the  change  of  all  four  lunar 
phases  is  called  the  synodical  or  lunar  month  Cil9» !»  days). 
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MArHHTHOE  HAKJIOHEHHE 

MAGNITNOYE  NAKLONENIYE 

Magnetic  dip.  Sec  Terrestrial  magnetism  [zemnoy  magnetizm]. 


MArmrPHKE  byph 

MAGNITNYYE  BUUI 

Magnetic  storms.  Fluctuations  in  the  earth's  magnetic  field  whose 
origin  is  insufficiently  studied;  they  may  present  a  serious  obstacle  to 
orientation  using  a  magnetic  compass. 


MAKET  MECTHOCTH 

MAKET  MESTNOSTI 

Terrain  model.  See  relief  model  of  the  terrain  [rel'yefnyy  maket 
mestnosti]. 


MARlipyTHAH  C"EMKA 

MARSHRUTNAYA  S"YEMKA 

Eye  sketching  of  a  route.  A  particular  case  of  military  sketching  by 
eye  (see),  which  is  performed  along  a  route  of  movement. 


VACiTAB 

MASSHTAB 

Scale.  The  ratio  of  the  length  of  a  lino  on  a  map  (plan)  or  other 
graphic  document  to  the-  length  of  the  corresponding  line  on  the  ground. 


MACU'TiB  BPEMEHH 

MASShTAB  VREMENI 

Time  scale.  A  graphic  scale  [masshtab  lineynyy]  (see);  the  values  of 
its  divisions  are  given  in  measurements  of  time  (usually  in  minutes)  during 
which  these  distances  will  be  covered  at  a  certain  speed  of  movement. 


‘.'ACUTA B  ."KHEdHfcDi 

MASSHTAB  LINEYNYY 

Graphic  scale,  A  graphical  expression  of  the  representative  fraction 
[masshtab  chislermyy]  (see),  a  straight  line  divided  into  specific  parts 
which  are  accompanied  by  values  signifying  distances  on  the  ground  (rig.  9). 
The  graphic  scale  is  intended  for  measuring  and  laying  off  distances  on  a  map. 
In  Figure  9,  the  distanco  between  points  A  and  B  is  1,300  meters. 
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t  >  c«xr<«Merp»  SOOuttpat 


A  8 

Figure  9.  Graphic  scale. 

Caption  above  scale  -  1  centimeter  equals  500  meters. 

MACH!  TAB  nOnEPEMHUii 
MASSHTAB  POPERECKNYY, 

Transversal  scale.  X  diagram  (usually  on  a  metal  plate)  for  measuring 
and' laying  off  distances  on  a  map  with  the  greatest  graphical  precision 
(fig.  10). 


1 

PH 

Figure  10.  Transversal  scale. 

The  standard  (normal)  transversal  scale  has  large  divisions  which 
equal  2  cm*.  and  small  divisions  (to  the  left  on  the  diagram)  which  equal 
2  mm;  in  additioh,  on  the  diagram  there  are  segments  between  the  vertical 
and  sloping  linos  which  equal  0.2  mm  on  the  first  horizontal  line,  0.4  mm 
on  the  second  lino,  0.6  on  the  third,  etc.  Using  the  standard  transversal 
scale,  one  can  measure  and  lay  off  distances  on  a  map  of  any  (metric) 
scale.  The  reading  of  distances  from  a  transversal  scale  consists  of  the 
sum  of  the  readings  on  the  base  of  the  diagram  and  the  horizontal  line 
(hero,  the  segment  is  road  which  is  formed  by  tho  vortical  and  sloping  lines). 
On  Figure  10,  the<distance  between  points  A  and  B  (with  a  map  scale  of 
1:100,000)  is  3430  meters. 

MACUlTAE  ilPOnOPUHOHAJibHMH 

MASSHTAB  PROPORTSIONAL'NYY 

Proportional  (wedge-liko)  scale.  A  diagram  of  tho  transfer  of  segments 
measured  on  an  aerial  photo  to  tho  map  scale.  It  is  used  primarily  for  the 
transfer  of  objects  (targets  from  on  aerial  photo  to  a  map.  (See  construction 
of  a  proportional  scale  in  Section  5,  Chapter  IV). 

MACUlTAE  9HCJIEHHLM 

MASSHTAB  CHISLENNYY 

Representative  fraction.  The  scale  of  a  map  (plan)  expressed  by  an 
abstract  numbor  -  a  fraction,  tho  numerator  of  which  is  a  unit  and  the 
denominator  of  which  is  a  number  which  shows  tho  dogree  of  reduction  of 
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terrain  linos  on  the  map  (more  precisely,  their  horizontal  projections); 
it  is  printed  on  maps  and  is  usually  accompanied  by  an  indication  of  the 
size  of  tho  scale  -  the  distance  on  the  terrain  (in  motors  or  centimeters) 
which  corrcponds  to  one  centimeter  on  the  map. 

MEZIIEN* 

Normal  water  level  of  a  river,  low  water  level.  -The  average,  steadiest 
water  level  in  a  river:  in  the  summer,  with  flatland-  rivers,  in  the 
winter  with  mountain  rivers. 


MEPMHAH  3EMH0ii  HM  rEOrPA-l'HHECKJM 
MERIDIAN  ZEMNOV  ILI  GEOGRAEICIIESKIV 

Terrestrial  or  geographic -meridian.  The  line  of  intersection  of  the 
surface  of  the  earth  with  a  plane  drawn  through  a  given  point  and  the  earth's 
axis. 


MEPTBOE  fiPOCTPAHCTBO 

MERTVOYE  I'ROSTRANSTVO 

Dead  space.)  A  terrain  sector  behind  some  cover  which  cannot  be  hit 
by  enemy  fire.  The  size  of  the  dead  space  depends  on  tho  nnture  of  tho 
cover  and  tho  ballistic  properties  of  tho  weapon.  In  the  general  case, 
tho  higher  the  cover,  tho  flatter  tho  trajectory,  and  the  closer  the  firing 
position  is  located  to  the  cover,  tho  greater  tho  dead  space. 

>.*ECTHOCTb 

MESTNOST' 

Terrain.  A  portion  (section,  area)  of  the  earth's  surface  with  all 
its  elements:  relief,  ground,  water,  vegetation,  routes  of  communication, 
populated  places,  and  industrial,,  agricultural,  and  socio-cultural  objects. 
Tho  terrain  is  one  of  tho  elements  of  the  combat  situation. 

Depending  on  its  character  and  effect  on  tho  combat  actions  of  tho 
troops,  tho  terrain  is  subdivided  into  the  following  basic  varieties: 

according  to  relief:  into  flat,  hilly,  and  mountain  (low-mountain, 
average-mountain,  and  high-mountain) ; 

according  to  trafficability  conditions:  into  slightly  broken  (easy  to 
negotiate),  average  broken  (trafficable) ,  and  heavily  broken  (difficult  to 
cross) ; 

according  to  conditions  for  observation  and  concealment:  into  open, 
half-closed,  and  closed; 

according  to  tho  complex  of  natural  conditions:  into  desert  (desert- 
..  eppe),  forested  (forest-swamp),  and  terrain  of  the  northern  regions. 
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■rOTHOCTb  rOMIAfl 

MESTNOST'  GORNAYA 

Mountain  relief.  Terrain  with  absolute  altitudes  above  sen  level  of 
more  than  5.00  meters;  subdivided  into  low-mountain  (absolute  altitudes 
500-1000  meters),  average  altitude  mountains  (absolute  altitudes  1000- 
2000  meters),  high  mountains  (absolute  altitudes  more  than  2000  meters). 
Varieties  of  mountain  terrain:  mountain-forest  terrain  (mountains  over¬ 
grown  to  a  considerable  degree  by  timber  vegetation)  and  mountain-desert 
terrain  (mountains  almost  devoid  of  vegetation).  The  timber  line  in  the 
mountains  is  indicated  in  Table  8. 


Table  8 

Timber  line  in  mountains  (according  to  L.  S.  Berg) 


Mountain  areas 

Absolute  altitude  of  timber 
lino,  motors 

Kola  Peninsula 

350 

Western  Transcaucasus 

1900 

Dagestan 

2A50 

Dzhungarian  Alatau 

2500 

Central  Tyan-Shan 

3200 

Eastern-  Sayans 

2000-0/1 00 

Altai 

2000-2/|00 

Transbaikal 

1100-1200 

Sikhoto-Al  in 

1000 

Sakhalin 

A 50-500 

Kamchatka 

300-700 

Characteristic  features  of  mountain  terrain:  sharply  broken  relief 
(relative  differences  in  altitude  of  more  than  300  meters  in  2  km,  pre¬ 
dominant  steepness  of  slope  5-25°),  the  presence  of  numerous  obstacles  diffi¬ 
cult  to  negotiate,  limited  number  of  roads,  and  difficulty  in  moving  over 
them.  In  addition,  typical  of  mountain  relief  are  rivors  with  rapid  currents 
and  with  abrupt  fluctuations  in  water  level  ns  well  as  rock  slides,  snow 
slides,  ice  avalanches,  and  mud  streams. 

The  tenr-rnturc  in  the  mountains  usually  drops  0.5  -  0.6°  with  a  rise 
of  100  meters,  and  sudden  and  frequent  changes  in  the  weather  anil  temperature 
fluctuations  in  the  course  of  a  day  are  frequent. 

Possible  at  high  altitudes  are  strong  winds,  fogs,  downpours,  and  snow¬ 
falls  (the  snow  line  in  the  middle  latitudes  runs  along  an  altitude  of 
2500  -  3200  meters;  see  Table  0)  with  the  simultaneous  preservation  of  dry 
and  warm  weather  in  the  valleys. 


Table  9 

Absolute  altitudes  of  the  snow  line  (according  to  S, V. Kolesnik) 


liJdpon  ceatpuoro  noJiyuisp**, 

1  rpuycu 

HlpMCAU  CUCOTU,  M 

3  CptAHM  tUCOK.  M 

80-70 

300-1500 

700 

70-00 

700-1500 

1150 

00-50 

1000-3170 

2500 

50-10 

1000-4300 

•  3170 

•10—30 

2900-0000 

4900 

\.1oy:  1  -  latitude  of  northern  hemisphere,  degrees;  2  altitude  limits, 

motors;  3  -  average  altitude,  meters. 


Atmospheric  pressure  changes  significantly  in  the  mountains  with  an 
increase  in  absolute  altitudes  (see  Table  10).  Mountain  sickness  is 
possible  at  altitudes  above  3  “  5  km.  A  critical  rarofacyion-v,j  the  air 
which  is  dangerous  to  life  is  observed  at  altitudes  higher  than  8  km  above 
sea  level.  The  rarefaction  of  the  atmosphere  also  affects  the  operation  of 
engines;  the  power  of  the  engines  of  tanks,  automobiles,  and  other 
vehicles  is  reduced  by  approximately  lOJu  for  each  1000  meters  of  rise. 


Table  10 


Change- in  atmospheric  pressure  with  altitude. 


.  -  Ducon,  w 

1 

AtNO($<p«o< 

0«M«UHe,  «« 

Duma. .» 

3 

AtMOC^epMOt 
^  4M.1CHK',  ** 

•l  0 

700 

3500 

403 

.5  500 

710 

1000 

462 

1000 

674 

4500 

433 

1500 

034 

5000 

405 

2000 

590 

5500 

378 

2500 

500 

0000 

351 

3000 

526 

Key:  1  -  altitude,  meters;  2  -  atmospheric  pressure,  mm;  3  -  altitude, 
meters,  h  -  atmospheric  pressure,  mm. 


Mountain  terrain  hinders  mass  employment  of  tanks  and  other  heavy 
equipment.  Sharply  broken  mountain  terrain  facilitates  the  organization 
of  ambushes  and  engineer  obstacles  and  also  facilitates  concealment,  -oqt 
hinders  orientation  and  o.  jervation.  Also  characteristic  of  mcuniain  terrain 
is  the  screening  effect  of  mountains  on  the  operation  o "  radios  and  radio 
engineering  means  and  sound-ranging. 

Mountain  terrain  has  a  noticeable  effect  on  the  action  of  nuclear 
weapons.  Mountain  crests  and  summits  change  the  nature  ef  propagation  of 
the  shock  wave,  block  the  path  to  direct  fluxes  of  thermal  radiation  and 
initial  radiation,  and  thereby  reduce  the  zones  of  damage.  At  the  fhime  time, 
the  overpressure  is  increased  on  slopes  which  face  the  direction  of  burst 
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and  in  narrow  valleys  and  passes  disposed  in  the  direction  of  propagation 
of  the  shock  wave.  In. addition,  the  formation  of  rock  falls,  avalanches, 
and  snow  slides  is  possible.  In  the  valleys,  canyons,  and  gullies  the 
radiation  levels  observed  ore  higher  than  at  elevated  places. 

In  mountain  terrain,  particularly  in  mountain-forest  terrain,  the 
persistence  of  toxic  means  is . increased  and  the  spread  of  contaminated  air 
along  the  valleys  and  canyons  over  large  distances  is  possible. 

In  mountain  terrain  the  launching  of  nuclear  strikes,  in  addition 
to  the  destruction  of  regular  targets,  is  also  probable  against  passes, 
canyons,  and  other  objects  the  destruction  of  which  may  cause  landslides, 
snowslides,  and  floods  and  thereby  hinder  the  movement  and  actions  of  troops 
for  a  long  time. 

MEOTHOCTb  SAKPWTAfi 

MESTNOST'  ZAKHYTAYA 

Closed  terrain.  Terrain  with  numerous  natural  masks  ( 4. t  is  considered 
approximately  that  on  closed  terrain  up  to  30%  of  the  area  is  closed  by 
natural  masks  and  up  to  75%  cannot  be  observed  from  commanding  heights). 

Typical  closed  terrain  is  forest  and  mountain  terrain  as  well  as  densely 
populated  terrain  with  numerous  structures,  obstructions,  and  planted  areas. 

Closed  terrain  provides  complete  concealment  of  troops  and  rear  areas 
when  disposed  at  the  halt  and,  to  some  degree,  furthers  protection  against 
weapons  of  mass  destruction;  at  the  same  time,  the  prolonged  stagnation  of 
toxic  substances  and  the  formation  of  landslides  is  possible  on  individual 
sectors. 

Observation,  orientation,  and  target  indication  are  hindered  on 
closed  terrain; 

fIECTH0CTb  JIECHCTO-EOJIOTHCTAfl 

MESTNOST*  LESISTO-BOLOTISTAYA 

Forest-swamp  terrain.  Forest  terrain  with  numerous  swamps  and  excessively 
wet  soils  (see  Forest  terrain  [mostnost*  lesnaya]). 

MECT-  HOCTb  JiECHAfl 

MESTNOST*  LESNAYA- 

Forost  terrain.:  Terrain,  the  major  jiortion  of  which  is  covered  with 
timber  vegetation  (forests).i  The  effect  of  forest  terrain  on  the  actions  of 
-troops  is  determined  primarily  by  the  properties  of  the  forest  (with  flat 
and  hilly  relief)  and  the  swampiness  of  -the  ground. 

The  wind  -is  hardly  fplt  in  n  forest  at  a  distance  of  100  -  200  meters 
from  ti>e  edge.  It  is  cooler  in  the  forest  than  iri  the  fields  in  the  summer, 
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and  it  is  warmer  in  the:  winter.  Soil  in- the  forest  freezes  through  to 
-a  lesser  depth  than-  in  the  fields.  Snow  disappears  in  a  dense  forest 
2-3  weeks  later  than  in-  an  open  location.  Approximately  15%  of  the  preci¬ 
pitation  is  retained  on  deciduous  trees,  about  20  -  25%  on  pine,  up  to 
60%  on  spruce,  and  up  to  30%  on  fir. 

The  subdivision -of  a  forest  by  age  and  thickness  and  the  characteristics 
of  trees  are  shown  in  Tables  11  to  13. 

fable  11 


Subdivision 

of  a  forest  by.  age. 

Typo  of  forest 

height  of  trees,  meters 

Thickness  of  trees 
at  base,  meters 

Young,  or  pole 

4r6 

5-15 

Medium  age 

More  than  6 

About  20 

Mature 

10  -  15,  or  more 

More  than  20- - 
-  25 

Table  12 

Subdivision 

of  a  forest  by  density. 

Type  of  forest 

Compactness  of  crowns 

Dense 

Crowns  compact 

Average 

Distance  between 

crowns  no  greater 

than  their  diameters 

Sparse  (thin  forest) 

Distance  between 

crowns  up  to  five 

diameters  or  more 
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Table  13 

Characteristics  (approximate)  of  trees  growing  under  good  conditions 

in  a  forest 


DOJpKT 
(iHf.10  .iei) 

0 

Tycioi 

KCMMHCC1B0 

AcpeBiei 

M3  100  M* 

C 

a  Jtca  L 

cpf.me  pac» 

CToaiiHe.uewAy 

ACPCIUMM,  V 

cl 

'  CpCAH** 
•ucott 

A'pCBktB, 

¥ 

e 

CpCAHMft 

AMJMeip 

Aepttte* 

•  (  v  HI 

•ucote 

•■v 

06««  naox- 

H0»  APt«tCHO» 
waccu  oA»oro 

Atpe.a,  .«• 

_ 

20 

56 

1.5 

.  6 

6 

0.02 

30 

35 

1.9 

10 

9 

0,06 

40 

22 

-2,4 

13 

12 

0,15 

50 

15 

2.9 

15 

15 

0,26 

CO 

12 

3.2 

18 

18 

0,46 

70 

9 

3,7 

20 

20 

0.03 

80 

8 

3,9 

22 

23 

0,91 

90 

7 

4,2 

24 

25 

1.18 

100 

6 

4,5 

25 

27 

1,43 

110 

5 

5 

25 

29 

1,65 

120 

5 

5 

20 

31 

1,96 

130 

5 

5 

27 

32 

2,17 

140 

5 

5 

28 

33 

2,39 

Key:  a  -  age  (number  of  years);  b  -  density  of  forest;  c  -  number  of 
trees  per  100  m“;-  d  -  average  distance  between  trees,  m; 
o  -  average  height-  of  trees,  m;  f  -  average  .diameter  of  trees 
in  cm  at  a  height  of  1.3  meters;  g  -  volume  of  solid  wood  of 
the  mass  of  one  tree,  cubic  meters. 


Trafficability  of  forest  tracts  (off  roads  and  trails)  depends  primarily 
on  tlie  thickness  and  density  of  the  trees,  swampiness  of  the  ground,  and 
relief  characteristics.  Tanks  move  relatively  freely  (without  a  massive 
felling  of  trees)  in  a  forest  with  trees  with  a  thickness  of  more  than  20  cm 
arid  with  average  distances  between  trees  on  the  order  of  8  meters  or  more; 
tanks  move  only  with  the  mass  felling  of  trees  when  trees  are  spaced  apart 
6  motors  or  loss;  such  forests  (with  a  thickness  of  trees  of  more  than  20  cm) 
are  practically  impassable  for  tanks  in  extended  formations. 

Forest  tracts  with  numerous  swampy  sectors,  swamps,  and  streams  (forest- 
swamp  terrain)  are  particularly  difficult  to  negotiate.  Under  these  con¬ 
ditions,  troops  operate  over  separate  directions,  primarily  along  roads  and 
trails. 

Forest  terrain  promotes  concealment  but  complicated  orientation,  target 
indication,  and  coordination. 

Conditions  for  protection  against  weapons  of  mass  destruction  in 
forest  terrain  are  favorable  for  the  most  part:  Jiere,  the  radii  of  zones  of 
damage  by  the  shock  wave  and  especially  thermal  radiation  are  reduced 
considerably;  in  this  respect,  young  deciduous  forests  possess  the  best 
protective  properties.  It  is  also  necessary  to  consider  the  negative 
properties  of  forest  tracts  -  stagnation  of  the  vapors  of  toxic  substances 
and,  with  nuclear  strikes,  possible  obstructions  and  fires. 
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f/ECTHOCTB  OTFPLiTAfI 

MESTNOST'  OTKRYTAYA 

Open  terrain.  Flat  or  slightly  hilly  terrain  almost  devoid  of  significant 
natural  masks  and  cover.  >It  is  considered  approximately  that  on  open 
terrain  up  to  10%  of  the  area  of  the  territory  is  under  natural  masks  and 
that  more  than  75%  of  the  area  can  he  viewed  from  elevations. 

The  term  "open  terrain"  is  used  primarily  in  evaluating  terrain  - 
for  the  characteristics  of  its  camouflage  and  protective  properties:  open 
terrain  is  unfavorable  from  the  point  of  view  of  protection  against  weapons 
of  mass  destruction  and  hinders  the  camouflage  of  troops. 

« ECTHOCTh  nanyPAKPWAH 

MESTNOST'  POLUZAKRYTAYA 

Seinicloscd  terrain.  According  to  conditions  for  camouflage  and  observa¬ 
tion,  it  occupies  an  intermediate  position  between  open  and  closed  terrain. 

It  is  considered  approximately  that  on  semiclosed  terrain  about  20%  of  the 
area  is  closed  by  natural  masks  and  about  50%  of  the  expanses  cannot  bo  viewed 
from  command  jiosts. 

The  camouflage  of  troops  against  observation  from  the  air  witli  their 
disposition  at  a  halt  on  semiclosed  terrain  is  almost  completely  provided  by 
natural  masks. 

HWHOfiPJ*  nvCTUHHAJ! 

MESTNOST'  PUSTYNNAYA 

Desert  terrain.  The  terrain  of  deserts  and  semideserts.  Its  characteristic 
features  are:  extremely  poor  vegetation,  acute  -shortage  or  complete  lack  of 
water,  fuel,  and  construction  materials!  low  population  and  poorly  developed 
road  not!  aric  climate  with  sudden  temperature  fluctuations  in  the  course  of 
a  day  (up  to  30  -  40°),  strong  winds  (during  the  day,  as  a  rule,  up  to 
7-8  points),  soils  primarily  sandy  (sandy  deserts)  and  rocky  (rocky  deserts). 

Movement  of  troops  off  roads  is  frequently  possible  on  desert  terrain; 
barkhan  sands,  wet  salt  marshes,  and  individual  sectors  of  rocky  deserts  arc 
most  difficult  to  negotiate.  Sand  and  dust  have  a  harmful  effect  on  the 
operation  of  engines,  running  gear  of  vehicles,  armanent,  and  other  means. 

Desert  terrain  does  not  further  protection  against  weapons  of  uuss  destruction; 
intensification  of  tin*  radiological  contamination  of  the  terrain  and  air  is 
observed  (the  composition  of  desert  soils  includes  many  elements  which  are 
capable  of  forming  induced  radiation).  At  the  same  time,  the  lustiness  of 
the  air  reduces  the  radius  of  damage  l>>  thermal  radiation.  Objectives  of 
nuclear  strikes  in  the  desert,  apart  frov.  regular  objectives,  may  be  vitally 
important  terrain  objects:  oases,  water  sources,  hydraulic  structures,  and 
others.  The  high  temperatures  of  the  desert  surface  in  the  summer,  winds, 
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and  sandy  soils  promote  the  rapid  evaporation  of  toxic  substances.  At  the 
same  time, the  open  and  flat  nature  of  the  terrain  favors  the  considerable 
propagation  of  contamination  of  the  air.  High  temperatures,  the  great 
dustiness  of  the  air,  and  the  absence  of  precipitation  in  the  air  also 
favor  the  employment  of  bacteriological  weapons. 

Yf’CTKOCTh  PAB'IYHHAH 

MESTNOST'  RAVNINNAYA 

Pint-  terrain.  Terrain  with  flat  or  slightly  undulating  surface.  Ab¬ 
solute  altitudes  of  flat  terrain  usually  do  not  exceed  300  meters,  relative 
altitude  differences  in  2  km  are  up  to  25  meters,  and  the  predominant  steep¬ 
ness  of  slopes  is  up  to  1°. 

The  tactical  properties  of  flat  terrain  may  bo  extremely  varied  and 
depend  primarily  on  the  nature  of  the  soil-ground  and  vegetational  cover  as 
well  ns  on  the  degree  to  which  the  terrain  is  broken  by  various  obstacles. 

'•KCIMUCTb  RF3KPHT)'  PAsiOHOB 

MESTNOST'  SEVHKNYKII  RAY0N0V 

Terrain  of  the  northern  regions.  Polar  and  Arctic  terrain,  mountain 
and  plain  tundras,  characterized  by  an  extremely  sparse  network  of  roads, 
great  humidity  of  the  ground-soils,  an  abundance  of  surface  water,  on 
absence  of  trees,  severe  climate  with  a  prolonged  winter,  permafrost,  sudden 
fluctuations  of  meteorological  conditions,  and  frequent  ionospheric  and  gco- 
magnotic  disturbances  (storms).  Characteristic  of  areas  of  the  extreme  North 
(beyond  the  Arctic  Circle)  are  long  polar  nights  (from  10  days  at  a 
latitude  of  67°  to  77  days  at  73°)  and  i>o!nx'  days  (from  32  days  at  a  latitude 
of  67°  to  07  days  at  73°). 

The  terrain  of  the  northern  regions  tins  a  significant  influence  on 
the  actions  of  troops.  The  snow  cover  is  higher  than  80  -  100  cm  in  the 
winter  and  limits,  and  sometimes  excludes,  with  the  absence  of  a  firm  frozen 
snow  crust,  the  movement  of  tanks  off  roads.  In  glacial  regions  ice 
hummocks  which  have  cracked  in  the  ice  are  a  serious  obstacle  to  the  movement 
of  troops.  Rivers,  lakes,  and  even  swamps  may  serve  as  convenient  routes 
of  movement  in  the  winter.  In  the  summer  vast  areas  of  flat  tundra  are  con¬ 
verted  into  swamps  difficult  to  negogiate  for  troops.  Combat  notions  of 
troops  under  conditions  of  the  northern  regions  are  typical  alon  roads, 
paths,  and  other  accessible  directions. 
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'tECTHOCTb  CPEflHETIEPECEHEHHAfl 

MESTNOST '  SREDNEPERESECHENNAYA 

Average  broken  terrain.  Primarily  hilly,  more  rarely  flat;  it  is  con¬ 
sidered  approximately  that  on  average  brokan  terrain  about  20%  of  the  area 
of  a  region  is  occupied  by  natural  obstacles.  Average  bro;.en  terrain  is 
trafficable  almost  everywhere  for  heavy  combat  equipment. 

Aveiago  broken  terrain  is  the  most  widespread  variety  of  terrain  "ell 
inhabited  and  assimilated  by  man;  norms  in  the  regulations  usually'  correspond 
to  conditions  of  average  broken  terrain. 

MEC'rHOCTb  XOMICTAH 

MESTNOST'  KHOLMISTAYA 

Hilly  terrain.  Terrain  with  a  wavelike  surface  formed  by  'depressions 
(valleys,  ravines,  gullies)  and  elevations  (hills,  mounds,  low  rides,  etc.). 
Absolute  altitudes  of  hilly  terrain  do  not  exceed  500  meters  .and  most  often 
arc  within  limits  of  200  -  400  motors;  relative  difference's  in  elevation  in 
2  km  are  25  -  200  meters;  the  predominant  steepness  of  slopes  is  on  the  order 
of  2  -  3°. 

Hilly  terrain  may  be  extremely  varied  in  its  tactical  properties,  but  is 
primarily  average  broken  and  scmiclosed  in  nature. 

VFCTHHE  nPRflMEW 

MESTNYYE  PREDMETY 

Local  objects.  All  objects  created  by  man  which  are  located  on  the 
terrain  (populated  places,  individual  structures,  plants,  roads,  canals, 
gardens,  etc.)  and  of  natural  origin  (forests,  rivers,  swamps,  etc.)  except 
for  elements  of  relief;  they  are  depicted  on  topographic  maps  by  special 
conventional  symbols. 

HABIfTAUHOHHAfl  AWIAPATyPA 

N'AV  IG  ATS  IONN  AY  A  APPARATUS 

Navigating  equipment  (of  ground  vehicles).  Instruments  for  orientation 
which  can  bo  installed  in  combat,  special,  and  transport  vehicles  (tracked 
and  wheeled). 

Tlio  basic  instruments  of  navigating  equipment  are; 
course  pointer,  records  the  direction  of  movement  and  angles  of  turn 
of  the  vehicle; 

route  data  unit,  records  the  distance  covered  by  the  vehicle; 
computer,  continuously  1  itomatically )  converts  course  and  distance 
recorded  by  course  pointed  and  route  data  unit  into  rectangular  coordinates; 

course  plotter,  a  plotting  board  with  a  plotting  mechanism  which  auto¬ 
matically  draws  on  a  map  the  route  covered  by  the  vehicle; 


RA-011-68 


51 


angle-measuring  device,  aiming  circle,  chord-angl'e  measurer,  and 
other  instruments  necessary  for  the  staring  (initial)  orientation  of  the 
vehicle  -  for  the  determination  of  the  vehicle's  course  (Y-azimrth  of  the 
vehicle's  longitudinal  axis)  and  rectangular  coordinates  of  the  initial 
point. 

The  instruments  of  the  navigating  equipment  are  equipped  witli  a 
system  of  reading  devices  permitting  knowing  the  course  at  any  moment  of 
movement  (Y-azimuth  of  the  direction  of  movement),  distance  covered,  rectangu¬ 
lar  coordinates  of  the  vehicle,  and  other  data. 

Depending  on  their  purpose  individual  vehicles  are  equipped  with  an 
incomplete  outfit  of  instruments  of  navigating  eguipment.- 

Navigating  equipment  of  ground  vehicles  automates  orientation  to 
a  considerable  degree,  and  permits  keeping  to  a  given  (selected)  direction 
of  movement  and  arriving  at  the  required  area  exactly  under  any  terrain  and 
visibility  conditions.  (See  Chapter  VIII,  Employment  of  Navigating 
Equipment  in  Orientation). 

HAMJIMPM  "EPHZ1HAH 

NACHAL'NYY  MERIDIAN 

Reference  meridian.  The  geographic  meridian  which  is  taken  as  the 
origin  for  calculating  longitude.  In  the  USSR,  as  in  the  majority  of 
other  states,  the  Greenwich  meridian  is  taken  as  the  reference  meridian. 

Hi  EFJ1HP0BAHHE 

NIVELIROVANIYE 

Levelling.  Determination  of  the  altitudes  of  points  on  the  earth's 
surface  relative  to  some  selected  point  or  above  sea  level.  Three  typos 
of  levelling  are  distinguished:  geometric,  geodetic  (trigonometric),  and 
barometric.  Geometric  levelling  is  accomplished  by  sighing  with  a  horizontal 
ray  and  reading  the  difference  in  heij hts  from  rods.  Geodetic  (trigonometric) 
levelling  consists  of  determining  the  difference  in  altitudes  from  a  vertical 
angle  and  from  a  distance,  barometric  levelling  consists  of  determining 
the  difference  in  altitudes  from  the  difference  in  atmospheric  pressure. 

homeh:  iiAr.'pA  kapt 

NOMENKLATURA  KART 

Map  nomenclature.  A  system  for  designating  sheets  of  topographic  maps. 
The  nomenclature  of  maps  is  directly  connected  with  the  jailing  of  the 
sheets.  The  frames  of  the-  sheets  of  topographic  maps  of  the  USSR  are 
primarily  meridians  and  parallels.  On  some  topographic  maps  of  capitalist 
states  the  lr.imes  ol'  the  sheets  are  served  by  lines  of  the  kilometer  grid. 
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The  nomenclature  of  topographic  maps  of  the  USSR  have  as  their  basis 
the  nomenclature  of  a  map  of  a  scale  of  1:1,000,000,  which  consists  of  a 
capital  letter  of  the  Latin  alphabotdesignating  the  zone  (origin  for  reading, 
from  the  equator,  further,  to  the  north  and  south'),  ancl  Arabic  numbers  desig¬ 
nating  the  number  of  the  column  (origin  for  reading,  from  the  l80M<  meridian 
to  the  east,  from  1  to  60,  sec  fig.  2i).  Map  sheets  of  a  scale  of  1:500,000 
are  obtained1  as  a  result  of  dividing  a  shoot  of  a  1:1,000,000  map  into  four 
iparts.  Their  designation  includes  the  nomenclature  of  the  sheet  of  the 
1:1,000  map  with  the  addition  of  a  capital  letter  of  the  Russian  alphabet 
(A,  B,  B,  P;  see  fig.  22).  The  order  for  dividing  the  initial  shoot  to 
obtain  map  sheets  of  a  larger  scale  are  indicated  in  Table  lh . 

Table  Vt 


Summary  table  of  the  ruling,  dimensions,  and  nomenclature 
of  map  sheets 


K3?IU 

cu 

HcxcimuA 

AKCT 

pi?rp)$*M 

AiHxoro 

0 

1 

KOAHXCCtlO  | 
4MCfO» 

•  WCXOAHOU  | 

C  . 

Puuep 

«. 

no  oik* 
poie 

e 

M  AMi'tl 
/ _ 1 

no  AC4* 
roie 

r 

06ojMiveMMe 
(Hy MCpIUhfl  AKCTOB 
•  HCXOAHOM) 

.3 

THnoB»«  JtOMtb 

HOueHKjatypw 

A,.. 

1-  1000000 

IIcxojhuA 

1 

V 

6° 

N  —35 

1 : 300  000 

1  1000000 

2X2=4 

2® 

3° 

A.  6.  B.  r 

N  —  35  —  7 

1:200000 

1  1000000 

6X6=36 

40" 

1° 

1,  II . XXXVI 

N  —  35— XXXVI 

1:100000 

1  1000000 

12X12=144 

20- 

30' 

I.  2 .  144 

N  -  35  -  144 

1:  50000 

1  - 100000 

2X2=4 

10* 

15* 

A.  B.  b.  r 

N  — 35  —  144  —  f 

1  15000 

1  50000 

2X2=4 

5* 

V  .5 

a,  6,  b,  r 

N  —  35  —  144  —  r  —  r 

1;  10000 

1.  25000 

2X2=4 

2‘  .5 

3'  ,75 

1.  2.  3.  4 

N-JS  — ni-r  — f -« 

Remarks:  1.  The  numerical  and  letter  numbering  within  the  initial 
sheet  increases  from  loft  to  right  and  from  top  to  bottom. 

2.  North  of  the  (j0">  parallel,  map  sheets  aro  published  in  pairs, 
and  north  of  the  76°  parallel,  quadruples  for  longitude  (fig.  21). 

3.  Map  sheets  of  a  scale  of  1:200, 000  were  formerly  issued  quadrupled 
for  some  territories.  Listed  in  the  notes  were  all  shoots  covered  by  the 
quadruple  sheet.  A  typical  note  of  the  nomenclature  of  quadrupled  sheets: 

N  -  35  -  XXIX,  XXX,  XXXV,  XXXVI. 

Key  to  table:  a  -  map  scales;  b  -  initial  sheet  for  ruling  tile  given 

sheet;  c  -  number  of  sheets  in  the  initial  sheet; 
d  -  dimensions  of  sheet;  e  -  for  latitude;  f  -  for 
longitude;  g  -  designation  (numbering  of  sheets  in 
initial  sheet)  h  -  typical  nomenclature  note. 


it"  V 
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As>  can  be  seen  from  the  table,  the  nomenclature  of  maps  of  a  scale  of  1:200,000 
consists  of  the  nomenclature  of  a  sheet  of -a  1:1,000,000  map  with  the  addi¬ 
tion  of  the  Roman  numerals  (l-XXXVI,  see  fig.  23).  the  nomenclature  of  maps 
of  1:100,000  with  the  addition  of  Arabic  numbers  (1-144,  see  fig.  24).  The 
nomenclature  of  maps  cf  1:50,000  consists  of  the  nomenclature  of  maps  of 
1:100,000  with  the  addition  of  letters  of  the  Russian  alphabet  (A,  E,  b,  p, 
see  fig.  25).  The  nomenclature  of  mop  of  1:25,000  consists  of  the  nomen¬ 
clature  of  a  map  r.f  1:50,000  with  the  addition  of  a  lower  case  letter  of  the 
Russian  alphabet  (a,  ?>,  n ,  n,  see  fig*  25). 

OBT-.OP  ''KCTHOCTH 

OHZOR  MESTNOSTI 

View  of  the  terrain.  Tik  possibility  of  encompassing  (seeing)  the 
surrounding  terrain  with  a  glat  ».  The  view  (degreo  to  which  looked  over) 
of  a  terrain  sector  (zone)  depend-  on  tie  nature  of  the  relief,  the  presence 
of  vegetation  (forests,  gardens,  etc*),  populated  places,  and  individual 
structures,'  as  well  as  on  the  time  -ofay  and  meteorological  conditions. 

Viewing  conditions  which  depend  cn  'the  nature  of  the  terrain  may  bo 
studied  with  sufficient  ("'nplctenoss  from  topographic  maps  with  a  scale 
of  1:25,000  -  1:100, (XX)  and  aerial  photos. 

0E30M(Af]  KAPTA 

OHZORNAYA  KARTA 

General  map.  A  splicing  of  topographic  maps  of  a  scale  of  1:100,000, 
1:200,000,  or  1:500,000  (sometimes  1:1,000,000)  on  wbii  •  the  following  are 
accented  (by  underlining,  increasing  subscripts  or  conventional  signs,  shading, 
washing):  the  most  important  objects  on  the  terrain  (basic  relief  forms,  main 
populated  places,  roads  and  water  obstacles,  engineer  structures  on  roads 
and  rivers)  and  the  basic  qualitative  characteristics  of  these  terrain  ele¬ 
ments  and  objectives  are  given.  Sometimes,  the  general  map  iray  reflect  data 
on  the  protective  and  concealment  properties  of  the  terrain,  as  well  as  on 
trafficability  conditions. 

OBPAP 

OVRAG 

Gully 

A  negative  relief  form  created  by  temporary  and  small,  permanent, 
currents  of  water,  with  stoop  slopos  (walls).  Gullios  nro  formod  primarily 
on  clay  and  loamy  soils.  In  length  they  arc  from  tons  of  motors  to 
several  kilometers,  in  width  up  to  several  tens  of  meters,  and  up  to  10  motors 
or  more  in  depth. 
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orifEBO.;  rpEoKHh 

OGNEVOY  GREBEN' 

Eire  crest.  The  name  sometimes  used  for  military  crest  [boyevoy 
greben'3  (see). 

OnHCAHHfl  WF.CTHOCTF 
OPISANIYA  MESTNOSTI 

Terrain  description.  Milita  y  geographic  descriptions  compiled  for 
operational  directions,  theaters  of  military  operations,  or  parts  of  them; 
various  typos  of  handbooks  on  the  terrain.  All  enumerated  terrain  des¬ 
criptions  which  are  illustrated  by  photographs,  drawings,  diagramsj  tables, 
etc.,  include  generalized  data  on  the  terrain,  as  well  ns  data  which  cannot 
be  expressed  on  maps:  seasonal  changes,  composition  of  the  population, 
information  on  the  economy  of  a  region,  climatic  conditions,  etc.  Military 
topographic  descriptions  present  greater  particulars  and  details;  data  of 
military-geographic  descriptions  have  a  more  generalized  character. 

Special,  handbooks  on  the  terrain  are  compiled  occasionally  for  the  accomplish¬ 
ment  of  a  specific  task. 


cnopHAH  reo/iESHVECKAa  CETb  (ore) 

OPORNAYA  GEOIIEZICIIESKAYA  SET'  (OGS) 

Geodetic  control  not.  The  aggregate  of  points  which  are  affixed  to 
the  terrain  by  special  markers  (underground  and  on  the  surface),  the 
coordinates  of  which  and  the  Y-azimuths  of  which  (to  other  points  or  special 
markers)  are  determined  with  a  given  accuracy.  The  geodetic  control  net 
includes: 

state  geodetic  net  (see); 

special  purpose  geodetic  net  (OGSS); 

special  purpose  net  of  reference  points  (ORSS). 

Special  purpose  geodetic  nets  (OGSS)  and  special  purpose  nets  of  re¬ 
ference  points  (ORSS)  are  developed  (intensified)  on  the  basis  of  points  of 
the  state  geodetic  net.  The  rectangular  coordinates  of  OGSS  points  are 
usually  determined  with  mean  errors  of  no  more  than  2  meters  and  Y-azimuths 
of  sides  of  the  OGSS  and  ORSS  and  lines  of  direction  to  individual  reference 
points  are  determined  primarily  with  moan  errors  of  no  more  than  1*.  The 
coordinates  of  ORSS  points  are  determined  from  topographic  maps  of  a 
larger  scale. 

UPHEHTHP 

ORIENT JR 

Reference  points.  Any  object  (relief  detail)  of  the  terrain  which  is 
easily  noticeable  (distinguishable)  against  the  surrounding  background. 
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Reference  points  arc  widely  used  to  indicate  one's  location,  direction  of 
movement,  positions  of  Targets,  and  other  objects. 

In  combat,  reference  points  are  selected  and  indicated'  by  the  senior 
commander.  The  reference  points  arc  numbered  from  right  t,o  left  and- by 
terrain  lines  (from  one's  self  in  the  direction  of  the  enemy).  For  con¬ 
venience  in  recalling  reference  points,  they  ore  sometimes  given  code 
designations  which  reflect  their  most  characteristic  features,  for  example, 
"House  with  the  blue  roof,"  etc. 

OPHEHTHPOBAHHB 

ORIENTIROVANIYE 

Orientation  (topographic).  Determination  of  own  location  with  respect 
to  the  directions  of  the  compass  and  reference  points  (local  objects  and 
relief  elements),  as  well  as  the  clarification  of  the  situation,  on  the 
terrain,  of  its  individual  elements,  friendly  troops,  the  enemy,  and  other 
objects,  adhering  to  an  assigned  or  selected  direction  of  movement  (route). 
Depending  on  the  situation,  degree  of  equipping  with  technical  means, 
terrain  conditions,  and  visibility,  various  methods  of  orientation  are  used 
(see  Chapters  VII  and  VIII). 

OPTQ/iPOMHfl 

ORTODROMIYA 

Orthodromo.  The  shortest  distance  between  two  points  on  the  earth's 
surface.  If  the  earth  is  taken  ns  a  globe,  the  orthodrome  represents  an 
arc  of  the  great  circle.  On  the  terrestrial  spheroid,  the  orthodiome  is 
a  complex  curve  which  is  called  a  geodetic  lino  (see). 

OCyillKA 

OSUSIIKA 

Dry  area.  A  strips  of  the  seaconst  which  dries  out  during  low  tide. 

o&mM 

OSYPI 

Talus.  An  accumulation  of  fragments  of  broken  rock  on  mountain  slopes. 
Sometimes  the  talus  slides,  seems  to  flow,  along  the  mountain  slopes, 
particularly  when  their  state  of  rest  is  disturbed.  Talus  slopes  are  shown 
on  topographic  maps  by  means  of  special  conventional  signs. 

0TMET"A  BKCOUI 

OTMETKA  VYSOTY 

Altitude  rending.  On  a  map,  a  spot  printing  of  the  absolute  altitude 
of  points  on  the  terrain.  It  should  be  kept  in  mind  that  altitude  readings 
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found  on  topographic  maps  are  not  always  the  crests  of  heights;  they  may 
be  on  the  slopes  and  even  on  rivers,  lakes  (see  water's  edge  [urez  vody]). 

OTOBKA 

OTMYVKA 

Shading.  The  tinting  with  color  or  tone  of  a  height  or  sharpness  of 
reliei,  as  well  as  the  depths  of  bodies  of  water  (seas,  lakes,  rivers)  cn. 
maps.  It  i:s  used  as  a  supplement  to  contour  lines  on  some  general  geographic 
and  special  maps. 

OTHOCHTFJIbHOE  JiPEBiilllEHHE 

OTNOSITEL'NOYE  PREVYSHENIYE 

Neletive  altitude  difference  (relative  altitude).  The  height  of  one 
point  of  the  earth's  surface  above  another  (of  a  crest  above  the  foot 
of  the  slope,  etc.). 

OUEHKA  KAPTW 

OTSENKA  KAHTY 

Appraisal  of  map.  Acquaintance  with  a  topographic  map  in  preparing 
it  for  work.  In  appraising  a  map,  a  clarification  is  made  of  the  map 
scale,  contour  interval,,  year  of  photography  or  preliminary  survey,  number 
and  year  of  photography  or  preliminary  survey,  number  and  year  of  publication, 
directional  correction  (for  greater  detail,  see  Section  3,  Chapter  II). 

HAHOPAMA 

PANORAMA 

Panorama  (panoramic  telescope).  1.  An  artillery  optical  instrument, 
a  component  part  of  a  gun  sight  for  field  artillery;  it  permits  conducting 
an  all-round  survey  without  changing  the  gunner's  position.  2.  An  oblique 
sketch  of  the  terrain  with  an  angle-measuring  grid  plotted  on  it;  used  for 
fire  control  of  field  artillery. 

IlAhTOrPA'f* 

PANTOGRAF 

Pantograph.  An  instrument  for  redrawing  graphical  documents  with  a 
reduction  or  increase  in  scale. 

PAPAJi.rFJIH 

PARALLEL! 

Parallels.  Linos  for  cutting  the  surface  of  the  earth  by  planes  which 
are  parallel  to  the  earth's  equator  [ekvator  zomnyyj  (see);  all  points  which 
lay  on  a  given  p.u  tllel  have  the  same  geographic  latitude. 
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I'EJIEHP 

PELENG 

Bearing.  A  synonym  for  magnetic  azimuth  (soo);  tho  term  is  used  in  the 
Navy.  To  take  a  bearing  means  to  intersect  or  determine  the  location  of  an 
object  of  interest. 


HEPnIAJI 

PEREVAI. 

Pass.  Tho  place  which  is  lowest  and  most  accessible  for  passage  on  a 
mountain  crest  or  mountain  mass. 

nEPKFHK  CRT/, 

PEREGIB  SKATA 

Bend  of  a  slope.  A  lino  of  sudden  change  in  the  steepness  of  a  slope 
from  a  steeper  to  a  gentler  slope  or  vice  versa. 


hEPEKAT 

PEUEKAT 

Bar.  Asliallow  portion  of  a  river,  usually  most  accessible  for  fording. 
The  basic  indicator  of  a  bar  is  a  widening  of  tho  river  channel. 

riEPCnEKTHBH/i/1  C"K«KA 

PERSPEKTIVNAYA  S"YEMKA 

Oblique  survey.  A  visual  drawing  of  tho  terrain  from  one  point  for  tho 
purpose  of  obtaining  an  oblique  survey  or  panorama  '(see).  As  ground 
photography  instruments  are  introduced  among  the  troops,  oblique  surveys 
are  losing  its  independent  significance. 


Sands.  A  surface  continuously  covered  In  sand  (fine  fragments,  most 
often  quartz  grains  with  a  size  of  from  0.05  to  2  min),  poorly  fixed  or 
not  fixed  by  vegetation. 

The  following  sands  are  distinguished:  flat,  hummocky,  dune,  ridged, 
bar khan,  alveolar,  and  cellular.  The  external  drawing  of  sandy  surfaces 
is  reproduced  on  modern  topographic  maps  1>y  a  pointed  image  which  recalls 
their  photography  obtained  from  the  air.  In  adddilion,  large  forms  of  more 
or  less  stable  satuls  are  expressed  by  contour  lines. 

Most  difficult  to  negotiate  are  dune  and  barkluin  sands  which  are  not 
fixed  by  vegetation. 
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PLAVNI 

Flooded  areas.  Swampy  portions  of  river  floodplains  and  delta", 
usually  overgrown  with  reeds  and  cane.  As  a  rule,  the  flooded  area#  abotind- 
with  lakes. 

MAH 

PLAN 

Plan  (topographic),  the  representation- on  paper  in  an  orthogonal  pro¬ 
jection,  of.  a  small  section  or  object  of  the  terrain.  Plans  are  usually 
compiled  in  large  scales;  as  a  rule,  local  objects  ore  characterized  on 
them  in  greater  detail  than  on  maps. 

A  variety  of  topographic  plans  are  plans  of  cities,  railroad  junctions, 
naval  bases,  etc.,  which  arc  widely  used  by  troops  in  organizing  .and 
conducting  battle  for  these  points.  As  a  rule,  located  on  a  city  plan  are 
not  only  data  on  ground  objects  but  also  on  underground  objects  (subway,, 
sewage  systems,  communications  commutators,  etc.),  the  names  of  streets  are 
given  (directly  on  the  plan  or  in  a  list  on  the  margins  with  the  indication 
of  their  location  by  grid  square,  specially  plotted  on  the  plan  for  this), 
a  detailed  list  of  the  most  important  objects  is  indicated,  and  information 
is  provided  which  gives  the  political,  economic,  and  military  characteristics 
of  a  given  place.  City  plans  are  sometimes  created  on  a  photographic  base, 
i.e.,  in  the  form  of  photo  plans. 

ruiMti:  m* 

PI.ANSIII5T 

Plotting  board.  1.  A  square  hoard  used  for  the  gluing  together  of 
paper  in  producing  to|>ographic  surveys;  it  is  part  of  the  plane  table 
kit.  2.  The  survey  original  of  a  map  sheet.  ’}.  A  case  (portfolio)  for  working 
with  a  map  under  field  conditions. 


4 


ryiFC 

PLUS 

(leach.  A  deep  section  of  a  flntland  river,  usually  with  a  quiet  current. 

n.W'joroPM: 

PljOSKOGOR'Yli 

Plateau.  A  section  of  flatland  terrain  located  at  a  considerable 


height  above  sea  level 


fUiOTfHA 

PlOTINA 

Bam*  A  hydraulic  structure  for  raiding  water.  The  dams  of  hydro eioetffci  £ 
power  stations  have  a  water  jutnpof  up  to  ?.0  meters  or. :mor6.  With-  dams 
which  are  erected  only  for  navigational  purposes,  the -water  jump  usually 
does  not  exceed  2-3  meters. 

PJ1.H¥ 

PLYAZ11 

Beach.  The  gently  sloping  alluvial  shore  which  is  covered  by  sand, 
gravel,  or  pebbles. 

nOBEPKSbE 

POBEiaaiPYE 

Coast.  A. part  of  the  land  which  abuts  directly  on  the  shore  of  a  sea 

lake. 


nO/jQliBA 

PODOSIIVA 

Foot.  The  base  of  a  mountain,  hill,  or  other  elevation.  Tho  foot 
represents  the  line  for  transition  from  the  horizontal  or  slightly  sloping 
surface  to  a  steeper  slope. 


riO/iMA 

1>0YMA 

Floodplain.  A  part  of  a  river  valley  which  is  inundated  during  high 
water.  The  floodplain  of  a  large  river  is  usually  separated  from  the 
channel  by  a  stoop  bench  ("gill")  which  lias  been  washed  out  or  n  strip 
of  channel'  sands.  Tho  floodplain  is  usually  cut  up  by  streams  and  oxbow 
lakes.  On  the  outer  aide,  the  floodplain  is  limited  by  a  gently  sloping 
rock  slope  or  ledge  of  a  terrace. 


nCdlEBAF  /JOPOrA 
JObliVAYA  DOROGA 

Field  road.  A  dirt  road  of  local  significance,  usually  seasonal 
(for  field  work,  etc.)  and  which  stops  abruptly  in  the  field. 


nonm-iE  kocpzifhati! 

POLNYYIi  KOORDINATY 

Complete  coordinates.  Rectangular  coordinates  which  are  written 
(designated)  completely  without  any  abbreviations. 
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PcJlHP'iA>!  P*1Ec£A 

POLYARNAYA  ZVEZDA 

Polo  star.  A  bright  star  of  the  Little  Dipper  constellation  which  is 
located  in  the  direction  of  the  earth's  North  Pole  (deviation  about  1°). 

Tho  Polo  Star  is  widely  used  for  orientation:  for  determining  direction  to 
the  north  and  the  gwographic  latitude  of  a  <point.  The  latitude  of  a  point 
is  approximately  equal  to  the  elevation  of  the  Pole  Star  above  'he  horizon. 

nt’JlflPHI’E  KCOPUPHATO 

POLYARNYYE  K0011D1NATY 

Polar  coordinates.  Values  which  determine  the  position  of  a  point  on 
a  plane  relative  .to  a  point  which  is  taken  ns  a  polo.  Such  values  are 
the  position  angle  which  is  read  from  tho  line  of  direction  of  the  polar 
axis  in  a  clockwise  direction  and  the  distance  from  the  polo  to  the  point 
being  determined.  Polar  coordinates  are  used  in  moving  by  azimuths  in 
target  indication  on  the  battlefield,  etc. 

nimABKA  HAPrABJIFHJW 

POPRAVKA  N'APRAVLENIYA 

Correction  for -direction.  The  acute  angle  included  between  the  lino 
of  direction  of  a  vertical  line  of  a  coordinate  grid  and  tho  line  of 
direction  of  the  magnetic  needle  of  a  compnss.  It  equals  the  algebraic 
difference  between  the  angle  of  declination  of  the  magnetic  needle  (see) 
[skloneniya  magnitnoy  strelki]  and  the  covergence  of  meridians  (see) 

[sblizheniya  meridianov]  taken  with  their  signs 

II  *  6  -  Yi 

where 

H  is  the  correction  for  direction; 

A  is  tho  declination  of  tho  magnetic  needle; 

y  is  tho  convergence  of  the  meridians. 

In  the  artillery,  it  is  customary  to  determine  tho  size  of  the  cor¬ 
rection  for  direction  ns  vho  difference  between  the  convergence  of  the  meridians 
and  tho  declination  of  tho  magnetic  needle: 

n  *■  v  -  6* 

nO'J0A 

POCliVA 

Soil.  The  surface  laver  of  tho  earth's  crust  which  possesses  fertility 
and  which  bears  the  plant  covov.  Tho  basic  types  of  soil  on  the  earth, 
under  the  influence  of  climate,  are  disposed  in  zones  (belts)  from  the  poles 
toward  the  equator. 
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Tundra  soils  occupy  the  northerii  areas -with  a  moist  and  cold  climate. 
Tundra  soils  are  saturated  with  water,  are  swampy  to  a  considerable  degree, 
and  are  most  often  permafrost  to  some  depth.  They  are  difficult  to  negotiate 
during,  the  warm  time  of  the  year. 

Podzolized  soils  are  formed  under:  a  forest  cover  in  regions  of  temperate 
climate  where  more  precipitation  falls  than  evaporates.  The  upper  layers 
of  the  podzols  contain  a  small  quantity  of  soluble  salt',  lime,  iron,  and 
aluminum;  in  these  layers  there  is  much  quartz  which  colors  them  in  a 
whitish  color  similar  to  the  color  of  ashes.  The  lower  layers  of  the 
podzols  contain  more  clayey  particles  than  the  upper  layers;  they  are  more 
compact  and  difficult  to  water  to  penetrate,  which  furthers  the  formation 
of  swamps.  Terrain  with  podzol  soils,  particularly  sandy  loams,  have  com¬ 
paratively  good  trafficability.  Black  earth  soils  are  characterized  by 
a  black  color  and  high  fertility  and,  in  their  mechanical  composition,  are 
primarily  clayey  and  loamy.  During  the  period  of  the  thaw,  the  black  earths 
form  considerable  thickness  of  mud.  The  composition  of  black  soil  has  few 
elements  which  are  capable  of  forming  induced  radiation  but  somewhat  more 
than  in  the  podzolized  soils; 

Chestnut  soils  are  located  south  of  the  black  dirt  soils,  in  mechanical 
composition  are  primarily  clayey  and  loamy,  in  a  wet  state  possess  considerable 
plasticity  and  tackiness,  and  are  close  to  the  black  dirt  soils  in 
trafficability.  Chestnut  soils  are  somewhat  saline  and  many  salterns  and 
salt  bottoms  are  widespread  in  their  zone. 

Gray  soils  are  soils  of  the  semidosert  and  desert;  numerous  salt  bottoms 
are  widespread  in  their  zone,  Gray  soils  are  primarily  sandy  loam  and  sandy 
soils.  Their  trafficability  is  completely  satisfactory. 

Salt  bottoms  are  soils  saturated  with  salts.  In  their  upper  layers 
typical  salt  bottoms  contain  1%  or  more  of  soluble  salts. 

Salterns  are  also  saline  soils,  but  are  considerably  less  so  than 
salt  bottoms. 

Salt  bottoms  and  salterns  are  widespread  in  arid  regions  where  less 
precipitation  falls  than  is  evaporated  and  which  promotes  the  emergence 
of  the  salts  in  the  surface  layers.  The  largo  content  of  salts  promotes 
the  groat  capability  of  theso  soils  for  the  formation  of  induced  radiation* 

HliTFJMAH  PMWWiECKAfl  W'HOCTb 

PRKDEL'NAYA  GRAFICIIESKAYA  TOCIINOST' 

Maximum  graphic  precision.  The  smallest  possible  value  which  in 
practice  can  be  recorded  and  considered  in  graphic  measurements  and  laying 
off  d  stances  on  a  map  (plan).  It  is  customary  to  consider  it  ns  equal  to 
0.1  mm. 
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•'P&GFJI'Ma  H)'HIX:VI. 

PKBDBL'NAYA  TOCIINOST'  MASSIITABA 

Maximum  scale  precision.  The  distance  on  the  ground  which  corresponds 
to  0.1  nun  on  a  map,  i.e.,  the  maximum  graphic  precision.  The  maximum 
scale  precision  for  maps  of  various  scales  equals  respectively : 

1:10,000,  1  motor,  1:21,000,  2.5  meter,,  1:10,000,  5  meters,  1:100,000, 

10  meters,  1:200,000,  20  meters,  1:500,000,  50  meters,  1:1,000,000,  ;100  meters. 

'  ■O'  WJVB 

PROMIJ.LB 

Pro  mille.  One  thousandth  of  something.  It  is  designated  by  0/00. 

It  is  often  used  for  the  characteristic  of  the  slope  .of  rivers  and  roads. 

The  slops.  of  1  signifies  that  the  road  (wat  er  surface  of  a  river)  drops 
1  meter  in  a  distance  of  1,000  meters. 

p>  OVOPPA 

PHOMOIMA 

Washout.  A  narrow  gully  (see)  with  vortical  slopes. 

"t’OMMl, 

PROP  J  I.1 

Profile.  A  drawing  portraying  tlio  cross  section  of  terrain  l»y  a 
vertical  plane  along  a  given  direction  called  the  profile  line.  The  following 
are  distinguished:  a  complete  profile  (which  reflects  all  the  irregularities 
on  the  map)  and  a  reduced  profile  (with  some  generalizations).  To  express 
the  relief  of  the  terrain  to  gho  greatest  degree,  the  vertical  scale  of  the 
profile  is  taken  as  10  tomes  (or  more)  the  horizontal  scale.  In  this 
connection,  a  profile  which  strictly  presents  the  mutual  altitude  difference 
of  points  distorts  (increases)  the  steepness  of  slopes  (for  the  const  rue  I  ion 
of  a  profile  from  a  map,  see  Section  A,  Chapter  111). 

0‘  (.'/.‘tP'OcTb  ’*ec  -  :;oc*!  v. 

PHOKIIODIMOST’  MKSTNOSTI 

Trafficabilily  of  terrain.  One  of  the  basic  properties  of  the  terrain 
which  characterizes  the  conditions  for  tin*  movement  of  troops  off  roads  and 
the  aeeessahil i tv  of  terrain  in  general.  Trafficabilily  of  the  terrain 
is  determined  bv  the  relief,  soil-ground  and  vegetntional  cover,  hydrographic 
net,  routes  of  eomiminie.it  ion,  and  the  time  of  year  and  weather  conditions. 
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nFflvc»vparw>iK  <oo!'A:hhatii 

PHYAMOUGOL'NYYE  KOOHDINATY 

Hectangular  coordinates  (plane).  Two  linear  values  x  and  y,  which 
determine  from  the  shortest  distances' (perpendiculars)  the  position  of  a 
point  on  a  plane  relative  to  two  mutually  perpendicular  lines;  these  lines 
are  called  the  coordinate  axes,  and  the  point  of  their  intersection  is  the 
origin  of  the  coordinates.  In  mathematics,  the  horizontal  lino  is  called 
the  abscissa  (X)  and  the  vortical  line  is  called  the  ordin.  *  (Y).  In 
topography  (geodesy)  the  position  of  the  coordinate  axes  is  turned  90°;  the 
vertical  lino  is  taken  as  the  abscissa  (it  coincides  with  the  north-south 
direction)  and  the  horizontal  line  is  taken  ns  the  ordinate. 

The  system  of  rectangular  (plane)  coordinates  adopted  in  the  Soviet 
Union  in  topography  (geodesy)  is  constructed  in  the  following  manner.  The 
terrestrial  ellipsoid  is  divided  into  60  zones  by  meridians  with  longitude 
which  is  the  multiple  of  6°.  The  first  zone  is  bounded  by  the  0°  and  6° 
meridians,  the  second  zone,  by  6°  and  12°,  etc.  The  numbering  of  the  zone 
proceeds  from  the  Greenwich  meridian  from  west  to  east.  The  territory  of 
the  Soviet  Union  is  located  within  29  zones:  from  the  3d  to  the  31st 
inclusive.  The  length  of  each  zone  from  north  to  south  is  on  the  order  of 
•0,000  1cm.  The  width  of  zone  at  the  equator  is  about  670  km,  at  latitude 
40°,  510  1cm,  at  latitude  50°,  430  km,  and  at  latitude  60°,  335  km. 

Each  zone  (and  all  tojwgraphic  maps  within  the  limits  of  the  zone)  1ms 
its  own  system  of  rectangular  coordinates.  The  origin  of  the  coordinates 
is  served  by  the  point  of  intersection  of  the  central  meridian  of  the  zone 
with  the  equator.  The  X-axis  is  the  central  (principal)  meridian  of  the 
zone,  while  the  equator  serves  as  the  Y-axis  (fig.  ll).  In  order  not  to 
have  to  work  with  the  signs  of  the  coordinates  and,  thereby,  to  accelerate 
target  indication  on  a  topographic  map,  the  origin  of  the  coordinates  in 
each  zone  is  shifted  500  1cm  to  the  loft  along  the  Y-axis.  Therefore,  the 
y'  coordinates  road  from  the  map  are  arbitrary.  The  determination  of  the 
actual  coordinates  of  y  is  performed  from  the  formula 

y  =  y'  -  500  km, 

whore 

y'  is  the  coordinate  of  the  point  determined  from  the  map. 

So  as  to  make  it  possible  to  determine  the  |x>sition  of  a  j>oint  on  the 
terrestrial  spheroid  from  rectangular  coordinates,  the  number  of  the  zone 
should  be  added  to  the  value  of  the  coordinate  on  the  left. 

Example.  Taiget  coordinates  are  determined  from  a  map: 
x  -  5  650  420; 
v  3  621  510. 
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Lot  us  calculate  their  value. 

1.  The  target  is  located  to  the  north  of  the  equator  at  a  distance  of 
5650  km  h 20  meters. 

3.  The  target  is  located  in  the  3d  zone  (No.  3)« 

3.  The  distance  of  the  target  from  the  arbitary  meridian  y'  =  621  km 
510  meters. 

4.  The  target  is  located  to  the  right  of  the  principal  meridian  of  the 
zone  at  a  distance  of  121  km  510  meters  (621  510  -  500  000). 


Figure  11.  Rectangular  coordinates. 

a  -  western  boundary  of  the  zone;  b  -  axial  meridian 
(X-axis);  c  -  eastern  boundary  of  the  zone; 
d  -  equator  (Y-axis). 

n.VTEriP030JL 

PUTKPR0V01) 

Viaduct.  A  bridge  structure  for  the  passage  of  one  road  above  another. 

F'APBR?  KA  V-CTMOOTK 

RAZVERKA  MESTNOSTI 

Terrain  reconnaissance.  The  collection  and  systematization  of  in¬ 
formation  about  the  terrain:  the  character  „nd  special  features  of  the 
relief,  soil -ground,  hydrographic  network,  populated  places,  routes  of 
communication,  and  vegetational  cover;  disclosure  of  the  presence  and  nature 
of  natural  cover  and  other  terrain  objects  which  determine  its  protective 
properties,  trafficabilitv  conditions,  orientation  conditions,  concealment, 
water  supply,  etc. 
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PA33K/>tr3ATK/1MAfl  KAIT/i 

RAZVEDYVATEL'NAYA  KART  A 

Reconnaissance  map.  A  topographic  map  with  data  printed  on  it  con¬ 
cerning  defensive  structures,  obstacles,  firing  positions,  control  posts, 
and  other  objects  which  characterize  the  o-ifense  system  and  the  location, 
strength,  and  weapons  of  the  enemy.  The  reconnaissance  map  also  reflects 
significant  changes  in  the  terrain  and  other  terrain  information.  The 
reconnaissance  map  is  compiled  from  materials  from  aerial  photograph}  with 
the  use  of  other  reconnaissance  data. 

FAPrpA'KA  '3  ‘"Apr 

RAZGRAFKA  LISTOV  KART 

The  ruling  of  map  shects>.  See  Map  nomenclature  [nomenklatura  kart]. 

■V  '  JifcOhE 

REI1K0LES '  YE 

Open  forest.  An  open  forest  which  permits  winducting  combat  operations 
in  normal  combat  formations  of  motorized  rifle  and  tank  troops.  On  topo¬ 
graphic  maps,  open  forests  are  shown  by  a  special  conventional  symbol. 


t  ’•'••or-k  cn’roiKA 

REKOGNOSTS IROVKA 

Reconnoi taring.  1.  Reconnaissance  of  the  terrain  and  the  enemy  per¬ 
formed  personally  by  the  commander,  primarily  in  the  process  of  working  out 
and  making  a  decision.  2.  Investigation  of  the  terrain  for  the  purpose  of 
studying  it  and  determining  measures  for  its  use  and  improvement  (route 
reconnaissance,  reconnoitering  of  assembly  areas,  etc.).  3.  Investigation 
of  the  terrain  for  the  purpose  of  correcting  and  supplementing  a  topographic 
map  ( topographic  reconnoitering/. 

■  VT'-  ■ 

REL'YEF 

Relief.  The  aggregate  of  irregularities  of  the  earth's  surface. 

Typical  forms  of  relief  are  mountain,  ridge,  depression,  basin,  saddle. 

vv'M  •  '<■  '  ■■  g  a"; 

Rl.l.'M.mi  MAKl  r  MI  PTNOSTI 

Terrain  relief  model ,  A  generalized  reduced  model  of  the  terrain  made 
from  lorallv  available  materials,  sand,  clay,  snow.  It  is  intended  for  gaming 
a  planned  battle  (operation)  under  con.’iat  and  training  conditions  (see 
Chapter  X  for  the  technique  ol  preparation). 
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PWPA.-31PH 

REFRAKTSIYA 

Refraction.  The  bending  of  light  rays  in  the  atmosphere  in  connection 
with  its  heterogeneity.  The  actual  distance  of  the  visible  horizon, 
due  to  the  phenomenon  of  refraction,  is  increased  up  to  1095  in  comparison 
with  the  distance  which  would  be  o^tainedi  with  the  strict  straight-line  pro¬ 
pagation  of  the  rays.  Refraction  is  considered  in  determining  the  con¬ 
ditions  for  optical  and  radar  (in  the  millimeter-centimeter  band)  observation 
over  a  distance  of  5  ta  or  more  (for  greater  detail,  see  Section  3, 

Chapter  V). 

»!' 

RIFY 

Reefs.  Sharply  expressed  elevations  of  the  bottom  of  seas  and  oceans 
above  and  beneath  the  water  which  are  dangerous  for  navigation;  they  are 
shown  on  maps. 

PO'WA 

ROKAlJA 

Rocade.  Roads  (railroads,  highways,  dirt)  in  the  area  of  combat 
operations  which  run  approximately  parallel  to  the  front  line. 

F"MB 

RUMB 

Hearing.  The  angle  between  the  northerly  or  southerly  direction  of  a 
meridian  and  a  given  line  of  direction,  the  course  of  a  ship,  wind 
direction,  etc.  The  bearing  is  read  in  both  directions  from  the  nearest 
meridian  direction,  north  or  soutn.  The  size  of  the  bearing  cannot  bo 
greater  than  90°.  The  bearing  is  always  accompanied  by  on  indication  of 
the  quarter  of  the  liorzon  in  which  the  given  line  of  direction  is  located. 

The  quarters  of  the  horizon  are  designated  by  the  first  letters  of  the 
directions  of  the  compass:  NR  (northeast),  SI5  (southeast),  Slv  (southwest), 

NW  (northwest).  For  example:  NW  1 8°  means  Hint  the  bearing  is  read  from 
the  northern  direction  of  the  meridian  to  the  west  and  equals  18". 

Hearings  are  used  in  sea  navigation,  meteorology,  land  management, 
and  o tiler  fields. 

W 

RPSI.0 

Channel.  The  bod  of  a  river  in  which  it  flows  in  normal  times;  during 
high  water,  the  river  flows  out  ol  the  channel  and  inundates  the  floodplain 
(see),  iho  nature  ol  the  channel's  strin  tgr*-,  including  the  position  of 
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the  waterway  (see  [farvater])  is  presented  in  fig.  12. 


Figure  12.  River  channel. 

a  -  plane  view;  b  -  beach;  c  -  reach;  d  -  waterway; 
e  -  bar;  f  -  shallows;  g  -  transverse  cross  section 
through  AI3. 

CAKCAyjI 

SAKSAUL 

Haloxylon.  A  draught-resistant  woody  plant  of  the  desert  of  Central 
Asia  up  to  6-10  meters  in  height  with  a  hard  but  brittle  wood. 


CAPZ10EA 

SARD0I3A 

[No  English  equivalent]  An  artificial  reservoir  with  a  dome  brick 
superstructure  in  the  waterless  areas  of  Central  Asia.  The  dimensions  of 
sardobas  arc  up  to  17  meters  in  diameter  and  up  to  15  meters  deep. 

CEJ1KHEHHE  MEPHflHAHOB 

SDLIZIIENIYE  MERIDIANOV 

Convergence  of  meridians.  The  angle  between  the  geographic  meridian 
of  a  given  point  and  the  vertical  line  of  the  kilometer  grid  or  line  parallel 
to  it.  The  amount  of  convergence  of  meridians  increases  witli  an  increase 
in  the  latitude  of  the  point  and  its  distance  from  the  central  meridian 
of  the  zone; -on  topographic  maps  of  tho  USSR  it  does  not  exceed  3°.  The 
amount  of  convergence  of  tho  meridians  fo;  the  central  (middle)  point  of  a 
map  is  printed  in  tho  southwestern  comer  of  tho  sheet.  For  any  point  on 
the  map,  tho  amount  of  convergence  of  meridians  may  bo  determined  from  the 
formula 

Y  ■  yK, 

where 

Y  is  tho  convergence  of  the  meridians  in  minutes; 

y  is  the  ordinate  of  tho  given  point  in  km; 

K  is  a  factor  tho  size  of  which  depends  on  the  abscissa  of  the  given 
point  (Table  15). 
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Example.  Let  us  determine  the  convergence  of  meridians  at  a  point 
with  coordinates: 

x  =  6  019  425; 
y  =  3  455  680. 

We  round  off  the  value  of  the  x-coordinate  -to  tens  of  kilometers 
(x  =  6020  km)  and,  from  the  table,  we  find  (for  x  =  6020  km)  the  corresponding 
value  of  the  factor:  k  =  0.749. 

We  convert  the  arbitaiy  value  of  the  ordinate  to  the  actual  value  read 
from  the  central  meridian  and  round  it  off  to  tenths  of  a  kilometer  (3, 
number  of  zone,  455  680  meters  -  500  km  =  -44320  meters);  i.e.,  y  =  -44.3  Wm. 
Consequently, 

Y  =  -44.3  •  0.749  =  -33.2'  =  -0°33'. 

Table  15 


Table  for  calculating  convergence  of  meridians. 


X,  KM 

K 

d 

X,  KM 

K 

d 

|  X,  KM 

■  K 

d 

/T,  ** 

K 

d 

<900 

0,393 

1 

h 

"0100 

0,558 

6100 

0,769 

7100 

1,102 

13 

18 

26 

:  45 

4100 

0,406 

5200 

0,576 

6200 

0,795 

7200 

1,147 

14 

18 

27 

49 

4200 

0,420 

5300 

0,594 

6300 

0,822 

7300 

1,196 

13 

19 

29 

51 

4300 

0,433 

5400 

0,613 

6400 

,0,851 

7400 

1,247 

55 

15 

20 

, 

3! 

4400 

0,448 

5500 

0,633 

6500; 

0,882 

7500 

1,302 

61 

14 

20 

31 

4500 

0,462 

5600 

0.653 

6600 

0,913 

7600- 

1,363 

64 

15 

21 

34 

4600 

0,477 

5700 

0,674 

6700 

0,947 

7700 

1,427 

15 

23 

35 

4700 

0,492 

5800 

0,697 

6800 

0,982 

16 

23 

38 

4800 

0,508 

5900 

0,720 

6900 

1,020 

16 

24 

.  40 

4900 

0,524 

6000 

0,74i 

7000 

1,060 

17 

25 

42 

5000 

0,541 

6100 

0,769 

7;.y- 

M02 

17 

5100 

0,558 

i 

■  , 

1  i 

j 

I 

CEOPHAH  TAEJIHIIA 
SBORNAYA  TABLITSA 

Index  map.  A  scl  ,  .<•  small-scale  map  indicating  the  ruling  and 
nomenclature  of  topographic  maps  of  one,  and  sometimes  of  two  or  three 
scales.  Index  mops  are  used  to  determine  the  nomenclature  of  map  sheets 
in  preparing  requisitions  for  maps  as  well  ns  for  a  graphic  record  of  map 
supplies  (see  .figures  20,  21). 
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CEZUIOBHHA 

SEDLOVINA 

Saddle.  A  depressed  part  of  a  ridge  which  recalls  d  saddle  by  its 
$hape;  in  the  mountains,  it  is  the  location  of  a  pass  (see)  across  a 
mountain  ridge,  as  a  rule. 

CHCTEMA  KOOROHHAT  19^2  T. 

SISTEMA  KOORDINAT  1942 

1942  coordinate  system.  The  arbitrary  designation  of  the  system  of 
geodetic  coordinates  used  in  the  USSR.  In  1942,  the  Soviet  scientists 
F.  N.  Krasovskiy,  A.  A.  Izotov,  and  others,  completed  work  on  making  -the 
earth's  dimensions  more  precise.  Used  formerly  in  the  USSR  were  dimensions 
of  the  earth  determined  by  the  German  scientist  Bessel  in  l84l.  The 
average  radius  of  the  earth  according  to  Krasovskiy  is  6,371,118  meters, 
according  to  Bessel,  6,370,290  meters.  Made  more  precise  simultaneously 
with  the  establishment  of  the  earth's  dimensions  were  the  coordinates  of 
the  Pulkovskiy  astronomic  observatory  -  the  initial  point  for  determining 
geodetic  points  (see  geodetic  coordinates). 

In  1946,  by  decree  of  the  Soviet  government,  the  refined  dimensions 
of  the  earth  and  coordinates  of  the  Pulkovskiy  observatory  were  adopted  as 
mandatory  in  determining  the  coordinates  of  geodetic  points  and  creating 
maps.  Since  this  time,  topographic  maps  have  been  published  in  the 
1942  coordinate  system. 

Maps  published  in  the  1942  coordinate  system  have  several  special 
features  in  comparison  with  maps  published  earlier;  the  dimensions  of  the 
map  borders  wore  somewhat  increased  (up  to  0.1  mm),  the  distribution  of  th 
map  borders  relative  to  the  terrain  objects  was  changed,  and,  what  is  most 
significant,  the  position  of  the  coordinate  grid  relative  to  the  borders 
of  the  maps  and  terrain  objects  was  changed. 

CHAV 

SKAT 

Slope.  The  inclined  surface  of  relief  forms.  The  basic  olements  of 
a  slope  are  (fig.  13) • 

steepness,  angle  of  incline  of  the  slope  to  a  horizontal  piano; 

height,  the  vortical  distance  of  the  highest  point  abovo  the  lowest; 

horizontal  projection  of  the  slope,  the  projection  of  the  slope  to  a 
horizontal  plane; 

trend,  the  trend  of  the  shortest  distance  from  the  upper  point  of  the 
slope  to  its  foot,  along  this  trend,  the  steepness  of  the  slope  is  greatest; 
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bend  in  the  slope,  the  line  of  sudden  change  in  the  steepness  of  the 
slope  from  the  steeper  to  the  gentler  or  vice  versa. 


Figure  13.  Elements  of  slope  D. 

a  -  steepness  of  slope;  h  -  height  of  slope;  d  -  horizontal 
projection  of  slope. 


ckat  Bomraii 

SKAT  VOGNUTYY 

Concave  slope.  A  slope,  the  steepness  of  wnich  is  reduced  toward  the 
foot;  on  a  map,  it  is  represented  by  contour  lines  the  distance  between 
which  is  increased  down  slope  (fig.  14).  A  concave  siope  can  be  observed 
completely  and  fired  through  completely. 


CKAT  BOJIHHCTLEi 
SKAT  VOLNISTYY 

Wavy  slope  (mixed).  Represents  a  combination  of  concave,  convex, 
and  smooth  slopes  (see). 


CKAT  BCTPEHHLtft 
SKAT  VSTRECHNYY 

Meeting  slope.  A  slope  within  the  enemy's  dispositions  which  drops 
in  the  direction  of  own  troops. 


ckat 

SKAT  VYPUKLYY 

Convex  slope.  A  slope  the  steepness  of  which  increases  toward  the 
foot;  on  maps,  it  is  shown  by  contour  lines,  the  distances  between  which  are 
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reduced  down  slope  (fig.  15).  A  concave  [sic]  slope  is  observed  and  fired 
through  by  flat  trajectory  fire  only  up'  to  the  bend  in  the  slope. 

CKAT  OBPATHU# 

SKAT  ODRATNYY 

Reverse  slope.  A  slope  which  drops  toward  the  rear  of  friendly  troops. 

CKAT  riEPEflHHii 

SKAT  PEREDNIY 

Forward  slope.  A  slope  which  drops  in  the  direction  of  the  enemy. 

CKAT  POBHUtf 

SKAT  ROVNYY 

Smooth  (straight)  slopo.  A  slope,  the  steepness  of  which  is  the  same 
over  its  entire  length;  on  maps,  it  is  represented  by  contour  lines,  the 
distar jos  between  which  are  equal  (fig.  16). 

CKJIOHEHKE  MArHHTHOii  CTPRJ1KH 

SKL0NEN1YE  MAGNITNOY  STRELKI 

Declination  of  the  magnetic  needle.  The  angle  between  the  geographic 
meridian  and  the  lino  of  direction  of  tho  magnetic  needle  (magnetic  meridian). 
The  amount  of  declination  of  a  magnetic  needle  is  subjected  to  long-time 
mid  daily  fluctuations  as  well  as  to  tcmjiorary  disturbances  under  the  in¬ 
fluence  of  magnetic  storms.  With  a  declination  of  tho  mngnotic  needle  to 
the  oast,  tno  declination  is  considered  eastern  (+  sign)  and  with  a  declina¬ 
tion  to  the  west  -  western  (-  sign).  The  declination  of  a  magnetic  needle 
and  its  annual  changes  are  shown  on  topographic  and  special  maps.  Tho 
declination  of  a  magnetic  needle  fluctuates  sharply  in  regions  of  magnetic 
anomalies. 


’—5- 


RA-011-68 

CKOPOCTt  TKEHHfl  PEKH 
SKOROST*  TECHENIYA  REKI 

Speed  of  -river  current.  One  of /the  basic  characteristics  of  rivers 
(Table  16). 

Table  16 


Nature  of  current 

Speed  of  current, 

raeters/second 

Flatland  rivers 

Mountain  rivers 

Weak 

Up  to  0.5 

Up  to  2.0 

Average 

0.5  -  1.0 

2.0  -  4.0 

Rapid 

1.0  -  2.0 

4.0  -  6.0 

Extremely  rapid 

Above  2.0 

Above  6.0 

CHEroBAA  jimm 

SNEGOVAYA  LINIYA 

Snow  lino.  The  lower  limit  of  the  zone  of  permament  snow  in  the 
mountains.  The  altitude  of  the  snow  lino  depends  on  the  geographic 
latitude  of  the  point,  proximity  of  warm  ocean  currents,  and  soveral 
other  causes  (see  Mountain  terrain). 

COKPAUtEHHKE  KOOP/lHHATi! 

SOKRASI ICHENNYYE  KOORDINATY 

Abbreviated  coordinates.  The  arbitrary  abbreviation  of  rectangular 
coordinates  in  target  indication  on  a  topographic  map  where  only  the  tens 
and  units  of  kilometers  and  meters  are  called  (recorded).  For  example: 
x  =  62,700,  y  =  14,550,  which  means  x  «  62  km  700  meters,  y  =  14  km  550  meters. 
Abbreviated  coordinates  are  used  for  brevity  in  recording  (transmitting) 
coordinates.  It  is  not  recommended  that  abbreviated  Coordinates  be  used 
in  operations  at  the  junction  of  zones  since  tnis  may  lead  to  confusing 
targets  disposed ‘in  different  zones  and  to  coarse  errors. 


CPEflHHHAfl  OlliHBKA 

SREDINNAYA  CSHIDKA 

Median  error.  One  of  the  criteria  for  evaluating  precision  of  measure¬ 
ments.  The  size  of  the  median  error  in  absolute  value  is  greater  than  any 
of  tho  errors  of  one  half  the  errors  of  a  given  series  of  measurements  and 
less  than  each  error  in  the  other  half  of  the  errors,  disposed  in  ascending 
order. 

The  median  error  equals  approximately  0.7  of  the  mean  square  error 
[srednyaya  kvadraticheskaya  oshibka]  (see). 


-  o 


O 


RA-011-68  73 


CPEflHfifl  KBAilPATHMECKAfl  OliHBKA 

SREDNYAYA  KVADRATICMESKAYA  OSHIDKA 

Mean  square  error.  The  primary  criterion  in  evaluating  precision  of 
measurements.  The  mean  square  error  equals  the  square  root  of  the 
sum  of  the  squares  of  the  errors  of  a  given  series  of  measurements  divided 
by  the  number  of.  measurements. 

CPE2HHH  OTSKA 

SREDNYAYA  OSHIDKA 

Mean  error.  A  criterion  forevaluating  the  precision  of  measurements. 

The  mean  error  equals  the  sum  of  the  absolute  values  of  the  sizes  of  in¬ 
dividual  errors  obtained  during  measurements  divided  by  the  number  of  measure¬ 
ments.  The  moan  error  is  approximately  equal  to  0,8  of  the  mean  square 
error  (sec). 

CTBOP 

STVOR 

Lino  of  direction.  A  vertical  plane  which  parses  through  two  points 
on  the  terrain.  To  be  in  the  line  of  direction  means  to  be  at  some  third 
point  which  is  located  in  the  designated  plane. 

CTErib 

STEP' 

Steppe.  A  natural  zone  of  the  temperate  bolt  with  a  dry  continental 
climate  and  the  predominance  of  drought-resistant  grassy'  vegetation  (mixed 
grasses,  grains,  feather  grass-fescue). 

CTEPEOnAPA 

STEREOPARA 

Storeopair.  Two  photos  of  the  some  terrain  obtained  from  two  photo 
points.  The  simultaneous  examination  of  the  storeopair,  with  the  corresponding 
placement  of  the  photos  separately,  with  two  oyes  (loft  photo,  left  eyej 
and  right  photo,  right  eye)  provides  a  stereoscopic  (three-dimensional/ 
effect. 

The  stereopair  is  examined  by  means  of  a  stereoscope  (see)  or  other 
stereoscopic  instruments. 


CTEPEOCKOn 

STEREOS KOP 

Stereoscope.  An  instrument  which  permits  obtaining  a  three-dimensional 
image  of  a  photographed  object  (terrain,  trench,  tank,  etc.)  from  two  photos 


-  ■-'if 

,  /< 


RA-Oli-68 


74 


which  comprise  a  stereopair  (see)’.  The  stereoscope  assures  the  separation 
of  the  vision  of  the  left  and  right  eyes,  as  well  as  magnification  of  the 
photographic  image.  For  the  interpretation  of  aerial  photos,  lens-mirror^ 
stereoscopes  are  usually  used,  one-of  the  varieties  of  which  is  shown  in' 
figure  17*  (For  the  use  of  a  stereoscope,  see  Section<8,  Chapter  IV). 


Figure  17.  Lens-mirror  stereoscope. 

a  -  mirrors;  b  -  lenses;  c  -  stereopair;  d  -  left- 
aerial  photo;  o  -  right  aerial  photo. 


CTOPOHH  T0PH30KTA 

STORONY  GOKIZONTA 

Directions  of  the  compass.  The  basic  directions  used  for  orientation 
on  the  earth's  surface.  The  chief  ones  are  north,  south,  east,  and  west. 
The  N  -  S  direction,  direction  of  the  meridian,  is  taken  as  the  initial 
direction;  the  E  -  W  direction  is  perpendicular  to  it. 

CTPEJKEHb 

STHEZIIEN' 

Deep  channel  in  a  river.  The  line  of  greatest  speed  of  current  of  a 
river  which,  as  a  rule,  coincides  with  the  position  of  the  greatest 
depths  (see  Waterway  [farvater]). 

cyrjiHHOK 

SUGLINOK 

Loam.  A  fine-grained  loose  soil  which  contains  12  -  25%  clay 
particles.  With  respect  to  difficulty  to  work,  it  belongs  to  the  average 
group;  it  gets  soaked  in  rainy  weather. 
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C.VMEPKH 

SUMERKI 

Twilight. 

1.  Astronomic  twilight,  the  interval  of  time  from  the  setting  of  the 
sun  to  the  moment  that  it  drops  18°  below  the  plane  of  the  horizon  and, 
correspondingly,  prior  to  sunrise.  In  the  first  case,  it  is  evening  twi¬ 
light,  in  the  second  -  morning  twilight. 

2.  Civilian  twilight,  the  interval  of  time  after  sunset: -as  well  as 
before  sunrise  when  illumination  permits  reading  in  the  open  air  without 
artificial  illumination,  distance  objects  can  be  clearly  seen,  and  orienta¬ 
tion  and  target  indication<on  the  ground  are  possible  with  the  same  procedures 
as  during  the  day.  In  duration,  civilian  twilight  is  approximately  7/l8 
astronomic  twilight. 

CynECb  (cynecoK) 

SUPES'  (Supcsok) 

Sandy  loam.  A  fine-grained  loose  soil  containing  3  -  12%  clay  particles. 
In  difficulty  to  work,  it  belongs  to  the  group  of  easy  soils  and  possesses 
extremely  good  road  qualititcs  in  any  weather. 

CXEMA  MECTHOCTH 

SKHEMA  MESTNOSTI 

Terrain  skotch.  A  simplified  sketch  of  a  terrain  sector  which  is  pre¬ 
pared  from  a  map,  aerial  photo,  or  directly  on  tho  ground  (for  conventional 
signs  which  are  used  in  preparing  terrain  sketches,  see  Section  9,  Chapter  IX). 

TAtirA 

TAIGA 

Taiga.  A  region  of  virgin  pine  forests  of  the  temperate  belt.  The 
taiga  is  difficult  to  negotiate  due  to  the  abundance  of  wind-fallen 
wood,  slash  fires,  and  swampy  sectors. 

TAKTHHECKHE  CBOtfCTBA  MECTHOCTH 

TAKTICHESKIYE  SVOYSTVA  MESTNOSTI 

Tactical  properties  of  tho  terrain.  Properties  of  tho  terrain  which 
have  a  significant  effect  on  the  conduct  of  combat  operations  by  troops. 

Tho  basic  tactical  properties  of  tho  terrain  usually  include  conditions 
for  protection  against  weapons  of  mass  destruction,  trafficability  conditions, 
and  conditions  for  camouflage  and  observation.  In  desert  terrain,  a  con¬ 
siderable  influence  on  the  actions  of  tho  troops  is  had  by  conditions  for  water 
supply  and  orientation. 
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TAKtFFU 

TAKYRY 

Takyr  soils.  Clayey  sectors  in  deserts  and  semideserts  with  a  smooth, 
cracked  surface  in  the  dry  period  and  sticky  mud  after  rains.  Takyr  soils 
are  shown  on  topographic  maps. 

TEPPACH 

TERRASY 

Terraces.  Forms  of  slopes  of  the  relief  in  the  form  of  horizontal 
or  slightly  inclined  stops. 

TEPPHKOH 

TERRIKON 

Waste  pile.  A  cone-shaped  dump  of  rock  at  a  shaft  or  mine. 

TECHHHA 

TESNINA 

Defile.  A  narrow  pass  with  very  steep  or  perpendicular  slopes,  often 
completely  occupied  by  a  river  channel. 

THIIOBLIE  4>0PMN  PEJIbE'J'A 
TIPOVYYE  FORMY  REL'YEFA 

Typical  relief  forms.  See  Relief. 

T0n0rE0HE3HHECKAfl  nOHrOTOBKA 
T0P0GE0DEZIC1IESKAYA  PODGOTOVKA 

Geodetic  survey.  A  part  of  the  geodetic  rupport  of  the  combat  activities 
of  troops.  It  includes: 

tho  creation  of  the  initial  base  for  the  survey  tie-in; 
the  survey  tie-in  [topogeodczicheskayn  xvyazka]  (see)  of  positions, 
posts,  points. 

Tho  initial  base  for  tho  survey  tie-in  is  provided  by  the  geodetic 
control  net  (see),  topographic  maps,  and  aerial  photos  (pnotorcaps) . 

T0n0rE0ilE3HRECKAfl  nPHBttSKA 
TOPOGEODEZICIIESKAYA  PRIVY AZKA 

Geodetic  survey .tie-in  (of  positions,  posts,  points).  A  part  of  tho 
geodetic  survey.  It  includes: 

determination  of  tho  rectangular  plane  coordinates  x,  y,  and  altitude  11 
of  tho  points  being  tied  in; 

determination  of  tho  grid  azimuths  of  reference  linos  of  directions 
which  are  necessary  for  tho  laying  of  rockets,  launchers,  guns,  and  in¬ 
struments  in  an  assigned  direction. 
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The  geodetic  survey  tie-in  may  be  performed  on  a  geodetic  basis  and 
from  a  map  (aerial  photo). 

In  the  geodetic  survey  tie-ii  on  a  geodetic  basis,  the  coordinates  x 
and  y  of  the  points  being  tied  in  are  determined  with  the  use  of  instruments 
relative  to  points  of  the  geodetic  control  net  (see).  Grid  azimuths  of 
reference  lines  of  direction  are  determined  from  lines  of  direction  of  the 
geodetic  control  not  (geodetic  method),  as  well  as  by  astronomic  and  gyro¬ 
scopic  methods.  The  altitude  H  of  a  point  which  is  being  tied  in  .is  deter¬ 
mined  from  a  mop. 

In  the  survey  tie-in  from  a  map  (aerial  photo),  the  coordinates  of  the 
points  being  tied  in  are  determined  by  moans  of  an  odograph  (see.Ctopo- 
privyazchik])  or  instruments  relative  to  map  points  of  a  map  (aerial  photo) 
of  a  scale  no  smaller  than  1:100,000.  Grid  azimuths  of  reference  lines  of 
direction  are  determined  primarily  by  gyrocompass,  less  often  by  the 
PAD  aiming  circle,  from  heavenly  bodies,  and  by  other  methods.  The 
altitude  H  of  the  points  being  tied  in  is  read  from  a  topographic  map. 

T0n0rE0AE3JNECK0E  OEECnEHEfflffi 

TOPOGEQDEZICHESKOYE  OBESPECHENIYE 

Geodetic  survey  support..  A  typo  of  support  of  combat  actions  of  troops, 
the  essence  of  which  consists  of  the  preparation  and  delivery  to  the  troops 
of  topographic  and  geodetic  data  on  the  terrain  and  the  earth  (terrestrial 
sphere)  which  are  necessary  in  planning,  organizing,  and  conducting  combat 
actions. 

The  primary  missions  of  geodetic  survey  support  are: 

the  creation  (updating)  of  topographic  and  special  maps  and  their 
timely  supply  to  the  troops; 

the  development  (intensification)  of  geodetic  nets  and  supplying  the 
troops  with  lists  of  the  coordinates  of  geodetic  points  and  gravimetric 
data  necessary  for  effective  employment  of  rocket  weapons. 

The  development  of  geodetic  nets  and  creation  of  maps  arc  achieved  by 
the  execution  cf  long  and  extremely  complex  scientific-teclinical  work  which 
is  accomplished  ahead  of  time  and  in  the  course  of  the  war,  primarily  by 
organs  of  the  Military  Topographic  Service  and  special  chast1  (podrazdcleniye) . 


TOnorPA4>WHECKAfl  PA3BE3KA 
TOPOGRAFICIIESKAYA  RAZVEDKA 

Topographic  reconnaissance.  The  collection  and  systematization  of  data 
on  the  terrain  which  is  accomplished  by  its  direct  investigation,  from 
aerial  photos,  reports,  and  other  materials  with  the  purpose  of  creating 
control  nets,  supplementing  and  correcting  maps,  and  creating  special  maps, 
descriptions,  and  information  about  the  terrain. 


RA-oil-68 


78 


TOnorPA4>HHECKHE  ZtAHUfclE 

TOPOGRAFICHESKIYE  DANNYYE 

Topographic  data.  Data  concerning  the  terrain,  itj  relief,  and  local 
objects  and  about  its  location,  dimensions,  configuration,  etc.  Topographic 
maps  and  aerial  photos  serve  as  the  most  important  source  for  obtaining 
topographic  data. 

TCnOrPATHTOCKHE  KAPTL1 

TOPOGRAFICHESKIYE  KARTY 

Topographic  maps.  See  [Karty  topograficheskiye]. 


TCfflOrPA'tHMECKHE  yCJIOBHKE  3HAKH 

TOPOGRAFICHESKIYE  USLOVNYYE  ZNAKI 

Topographic  conventional  signi  i  A  system  of  graphical,  numerical,  and 
textual  designations  which  are  used  in  combination  with  coloring  to  re¬ 
present  the  terrain  on  topographic  maps.  The  following  topographic  con¬ 
ventional  signs  are  distinguished:  scale  (expressing  terrain  elements  at 
the  scale  of  a  given  map),  off-scale  (showing  a  local  object  without  con¬ 
veying  its  boundaries),  and  explanatory  (showing  the  direction  and  speed  of 
current  of  a  river,  number  of  yeards,  type  of  production,  etc.).  In  the 
USSR,  a  system  of  topographic  conventional  signs  has  been  adopted  which  is 
common  for  all  departments. 

TOlIOrPAIOTECKHE  DJIEMEHTL!  MECTHOCTH 

TOI’OGRAFICIIESKIYE  ELEMENTY  MESTNOSTI 

Topographic  terrain  elements.  The  relief,  soil-ground, md  plant 
cover,  water  objects  (hydrography),  populated  places,  rood  not;  industrial, 
agricultural  and  socio-cultural  objects. 

TonorpA-WECKHii  fpebehl 

TOPOGRAFICIIESKIY  GREBEN' 

Topographic  crest.  See  Watershed. 

TonorpAWfl 

TOPOGRAF1YA 

Topography.  See  Geodesy. 


TOflOnPHBfl3HHK 

TOPOPRIVYAZCIIIK 

Odograph,  A  wheeled  or  tracked  vehicle  equipped  with  instruments  for 
the  automatic  deteimination  of  t Ii e  coordinates  of  points  on  the  terrain  and 
used  for  the  tie-in  of  elements  of  a  combat  formation  of  missile  troops  and 
artillery. 
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TOHHOCTb  TOnOrPA^HHECKHX  KAPT 

TOCHNOST'  TOPOGRAFICIIESKIKH  KART 

Accuracy  of  topographic  maps.  One  of  the  basic  characteristics  of  topo¬ 
graphic  maps.  It  depends  on  many  factors  (geodetic  base  of  the  map,  method 
of  preparing  the  map,  distortion  of  the  paper,  etc.)  and  is  characterized 
by  eerors  in  the  position  of  terrain  elements  on  the  map.  According  to 
existing  standards,  the  average  error  in  the  position,  on  the  map,  of  objects 
and  terrain  points  relative  to  the  nearest  points  of  a  plane  survey  net 
should  net  exceed  0.5  mm  and  in  mountain,  high  mountain,  and  desert  regions 
0.75  mm  at  the  scale  of  the  map;  mean  errors  in  the  position  of  contour 
lines  should  not  exceed  O.U  h  in  flat  and  hilly  terrain  (h  is  the  contour 
interval  of  the  given  map)  and,  on  maps  of  mountain  regions,  h. 

In  determining  the  position  of  targets  and  other  objects  on  a  map  as 
well  as  in  the  initial  orientation  of  navigation  equipment  and  in  other 
cases,  several  special  features  of  topographic  maps  should  In  considered: 

in  depicting  populated  places,  the  only  items  plotted  accurately  are 
their  outer  shape,  main  thoroughfares,  and  structures  nearest  to  inter¬ 
sections;  the  number  of  structures  usually  does  not  reflect  their  actual 
number  but  only  characterizes  the  building  density;  therefore,  the  building 
within  blocks  should  not  be  used  in  precise  measurements; 

with  the  dense  disposition  of  homogeneous  terrain  objects  (buildings, 
v*lls,  mounds,  etc.)  which  are  concentrated  on  a  small  area,  only  the  extreme 
items  arc-  shown  with  preservation  of  their  exact  position; 

the  center  between  two  lines  which  represent  roads  corresponds  to  the 
middle  of  the  roads  on  the  terrain,  while  the  lines  of  the  conventional 
signs  themselves  do  not  correspond  to  the  edges  of  the  road  in  the  majority 
.of  cases; 

terrain  objects  which  aro  not  expressed  at  the  scale  of  the  map  (geo¬ 
detic  point,  lone  tree,  etc.)  are  portrayed  in  a  magnified  form  and  their 
exact  position  on  the  map  is  determined  by  the  main  ,-oini  (line)  of  the  con¬ 
ventional  sign  (see  Appendix  2,  page  258). 

TPHAHTVJIfiUHH 

TRIANGUJ  .YATSIYA 

Triangulation.  A  method  of  determining  the  position  of  geodetic 
point  i.  Markers  are  set  up  or.  evated  places  (signals,  pyramids,  and 
others)  i:.  such  a  way  that  tnero  is  intei visibility  between  adjacent  markers 
and  a  network  of  triangles  is  formed.  In  each  triangle,  oil  angles  are 
measured  with  great  precision  and,  in  ont  of  the  triangles,  urn  of  tin  sides 
.md  azimuth  are  measured  with  great  precision;  from  these  data,  all 
t<r,  nt  th»  triangles,  *)”id  azimuths  from  point  to  point,  and  the  coordinates 
i  I..  i-Miit?  are  computed. 
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TPHTOHOMSTPOTECKHl!  nVHKT 

TRIGONOMETRICHESKIY  PUNKT 
Trigonometric  point.  Hee  Geodetic  point. 


TP0I1LI 

TROPY 

Paths.  Trails  for  pedestrians  and  pack  animals.  Paths  are  shown  on 
topographic  maps  only  in  areas  which  are  difficult  to  negotiate:  in 
mountains,  deserts,  heavily  swampy  places. 

TYHAPA 

TUNDRA 

Tundra.  Terrain  in  areas  of  higher  latitudes  with  a  sparse  brushy-grassy 
or  moss-lichen  vegetation.  Typical  of  the  tundra  are  a  long  severe  winter, 
short  cold  summer  (maximum  temperature  10  -  12°),  a  small  amount  of  precipi¬ 
tation,  great  cloudiness,  strong  winds  (particularly  in  winter),  and 
frozen  ground  which  only  thaws  at  the  top  in  summer.  Tundras  are  cjmparatively 
difficult  to  negotiate,  particularly  in  the  warm  part  of  the  year. 


yBAJi 

UVAL 

Rounded,  low  ridge.  An  elevation  which  is  extended  in  one  direction 
with  comparatively  low  height  (up  to  200  meters),  with  gentle  slopes  which 
gradually  transform  into  a  plain.  In  military  practice,  terrain  which  abounds 
with  low,  rounded  ridges  is  called  hilly,  and  the  individual  rounded,  low  ridges 
are  called  hills. 


yron  MECTA  OEJIH 
UGOL  MESTA  TSELI 

Angle  of  site  to  the  target.  The  angle  between  the  gun  and  target 
line  of  direction  and  the  horizontal  at  the  muzzle.  The  angle  of  site  to  the 
target  is  calculated  from  the  formula 

e  -  1000  •  D/D 

where 

e  is  the  angle  of  site  to  the  target  in  mils; 

D  is  the  height  of  the  target  above  (below)  the  gun  position 
(determined  from  a  map); 

D  is  the  distance  (range)  from  the  gun  position  to  the  target. 
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yroji  yKPUTHa 

UGOL  UKRYTIYA 

Angle  of  clearance.  The  angle  formed  by  the  horizontal  at  the  muzzle 
and  the  line  of  direction  to  the  summit  (crest)  of  the  defilade.  An  angle 
of  clearance  up  to  300  mil's  is  calculated  from  the  approximate  formula 

a  =  1000  •  B/Dj 

where 

a  is  the  angle  of  clearance  in  milsj 

B  is  the  height  of  the  defilade  relative  to  the  horizontal  at  the 
muzzle; 

D  is  the  gun  -  defilade  range. 

VKA3ATFJIb  CKATA 
UKAZATEL'  SKATA 

Slope  indicator  (incline  indicator,  hachure).  A  conventional, symbol 
for  indicating  the  direction  of  descent  of  slopes  in  depicting  the  relief 
with  contour  lines.  These  arc  linos  (hachures)  perpendicular  to  the  con¬ 
tour  lines  with  their  free  end  indicating  the  direction  of  the  slope  (descent). 


VJiyHUIEHHAH  PPYHTOBAfl  ZlOPOrA 
ULUCHSHENNAYA  GRUNTOVAYA  DOROGA 

Improved  dirt  road.  A  graded  dirt  road  on  a  natural  foundation,  the 
roadway  of  which  is  often  improved  by  the  addition  of  gravel,  erdsned  rock, 
or  sand.  As  a  rule,  the  width  of  the  road  permits  two-way  traffic. 
Longitudinal  inclines  are*  up  to  7°. 


ypE3  Boar 

UREZ  VODY 

Water's  edge.  The  reading  (value)  of  the  absolute  altitudo  of  the  water 
level  in  a  river  (lake)  at  low  water  level  (see). 


yPOBEHHAR  nOBEPXHOCTb 
UROVENNAYA  POVERKHNOST' 

Water-level  surface.  An  imaginary  surface  of  the  mean  level  of  the  ocean 
which  is  continued  beneath  the  continent. 

■v C0BEFMFHCT80BAHH0E  U’OCCE 
USOVERStlENSTVOVANNOYE  SHOSSE 

Improved  highway.  A  road  on  a  substantial  foundation  with  a  surface  of 
asphalt,  cement,  concrete,  and  sometimes  of  blocks,  bricks,  crushed  stone, 
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and  gravel  impregnated  with  a  binding  substance.  The  width  of  the  roadway 
is  at  least  7  meters,  and  slopes  are  up  to  5°.  In  many  cases,  gasoline 
stations  and  vehicle  repair  shops  are  found  alongside  the  highway. 

$APBATEP 

FARVATER 

Waterway,  channel.  A  stretch  of  a  river  with  greatest  depths,  devoid 
of  obstacles,,  along  which  ships  usually  sail  (see  Channel). 


'tOPMV'JIA  TOCflHHHX 

FORMULA  TYSYACIINYKII 

Mil  relation 

D  =  .1000  •  B/Yj  B  =  D  *7/1000, 

where 

D  is  the  range  to.  the  object; 

B  is  the  height  (width)  f  the  object; 

Y  is  the  angle  in  mils. 

The  mil  relation  is  widely  used  by  the  troops  for  determining  distances 
(range  or  height)  from  the  angular  dimensions  of  tne  object  measured  in 
mils;  it  provides  sufficiently  accurate  results  with  a  value  of  Y  within 
limits  of  300  mils  (18°). 

-tOTOrPAMMETPHfl 

FOTOGRAMMETRIYA 

Photogrammetry.  A  technical  discipline  which  considers  the  geometric 
properties  of  a  photographic  image  and  methods  of  measurement  from  an 
aerial  photo  in  creating  maps,  determining  target  coordinates,  etc. 

4-0T0KAPTA 

FOTOKARTA 

Photographic  chart.  A  photographic  document  which  combines  a  plane 
photo  image  of  the  terrain  and  data  placed  on  a  map  (relief,  represented 
contour  lines,  names  of  populated  places,  etc.). 

4>0T0nJlAH 

FOTOPLAN 

Photomnp.  A  measurement  photo  document  and,  with  the  plotting  of  data 
about  tlie  enemy  on  it,  a  reconnaissance  photo  document  assembled  from  photos 
which  have  been  strictly  reduced  to  one  scale  (rectified).  A  coordinate 
grid  is  plotted  on  a  photomap  and  the  names  of  populated  places,  rivers, 
terrain  feitures,  and  altitude  readings  are  printed.  Important  local  objects 
which  are  difficult  to  read  on  photo  images  are  highlighted  by  the  corresponding 
convent ionnl  signs. 


SpSSPPISPili 
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'i’OTOCXEMA 

FOTOSHKEMA 

Uncontrolled  mosaic.  A  group  of  aerial  photos  assembled  (matched)  by 
common  terrain  points  and  glued  together  into  one  whole;  it  is  used  for 
making  an  estimate  of  the  enemy  and  the  terrain; 

XAPAKTEPHLE  TOHKH  K  JIHHHH  PEJ1LE4>A 

KHARAKTERNYYE  TOCilKI  I  LINII  REL'YEFA 

Characteristic  points  and  lines  of  the  relief.  Summits  (of  a  mountain 
or  hill),  the  bottom  (of  a  depression),  line  of  a  watershed  (see),  line  of 
runoff  (see),  saddle  (see). 

XQJIM 

KHOLM 

Hill.  A  height  (small  mountain)  up  to  200  meters  high  above  the  foot. 

XOUMHOJMi  PF.nbFtf 

KHOLMISTYY  IlEL'YEF 

Hilly  relief.  A  type  of  roliof  with  the  predominance  of  hills.  Relative 
altitude  differences  are  from  25  to  200  meters  in  2  km?  the  predominant 
steepness  of  slopos  is  2  -  3°. 

XOPZtOJTJIOMEP 

KHORDOUGLOMER 

Chord  and  angle  measurer.  An  instrument  for  measuring  and  constructing 
angles  on  a  map  (fire  plotting  board)  in  mils  and  widely  used  in  the 
artillery.  (For  the  technique  of  measuring  and  constructing  angles  using  the 
chord  and  angle  measurer,  see  Section  2,  Chapter  III'). 


Ridge.  An  elevation  which  is  extended  in  some  direction. 

UFJIEVKA3AHWE 

TSELEUKAZ AN I YE 

Target  indication.  The  indication  of  a  target's  location  which  is 
brief  but  sufficiently  accurate  for  the  accomplishment  of  the  assigned 
mission.  Target  indication  may  be  performed  directly  on  the  ground  or 
from  a  topographic  map,  aerial  photo,  or  mosaic  (for  greater  detail,  see 
Chapter  VI). 
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UEh'A  /iEJIEHHfl 

TSENA  DELENIYA 

Value  of  a  division.  The  value  (angular,  linear)  of  the  smallest 
division  of  a  measurement  instrument  (compass,  aiming  circle,  theodolite, 
slide  rule,  etc.). 

UEHTPAJIbHAfl  flPOEKUHfl 

TSENTRALNAYA  PROYEKTSIYA 

Central  projection.  A  method  of  projecting  (transferring)  a  projected 
figure  (body)  on  to  a  plane  by  rays  which  pass  through  one  point  -  the 
center  of  the  projection. 

UHPWrjlb  riPOnORIHOHMbHK'il 

TSIRKUL'  PR0P0RT3 IONAL ' NY Y 

Proportional  dividers.  An  instrument  for  measuring  segments  on  a  map 
(aerial  photo)  with  their  simultaneous  (mechanical)  magnification  (reduction) 
the  required  number  of  times  (fig.  18) ;  it  is  used  to  transfer  objects  from 
an  aerial  photo  to  a  mop  and  to  prepare  copies  or  diagrams  at  a  scale  which 
is  increased  or  decreased  (in  comparison  with  the  original). 


Figure  l8.  Proportional  dividers. 


1KKAJIA  3AJIQra!M 

SHKALA  ZALOZHENIY 

Vertical  profile  scale.  A  gr  ph  for  determining  the  steepness  of 
slopes  from  topographic  maps;  it  is  located  in  the  southern  margin  of  the 
map  shoot.  (For  the  construction  and  rules  of  use,  see  Section  3,  Chapter 
/II). 
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ui/no3 

SHLYUZ 

Sluice.  A  hydraulic  structure  on  a  river  or  canal  which  is  intended 
to  assure  navigation  with  sudden  drops  in  the  level  of  the  water.  The 
basic  elements  of  the  sluice  are!  the  dam  (to  raise  the  water  in  the  river) 
and  the  sluice  chambers  (for  the  passage  of  the  vessels). 

1H0CCE 

SHOSSE 

Highway.  1.  The  general  designation  of  automobile  roads  with  a  hard 
surface.  2.  Roads  with  a  surface  of  cobblestone  and  split  rock  (pavements), 
or  of  gravel,  slag,  or  crushed  stone,  packed  by  rolling,  often  impregnated 
with  a  binder,  sometimes  asphalted,  and  peimitting  automobile  traffic  for  the 
entire  year.  In  contrast  to  roads  of  a  higher  class  (superhighways,  improved 
highways),  they  have  a  loss  substantial  foundation,  in  which  connection  they 
are  subject  to  rapid  destruction  or  intensive  maintenance.  Upgrades  and 
downgrades  are  sometimes  greater  than  5°.  In  military  practice,  this  type 
of  highway  is  often  called  a  "regular  highway."  On  topographic  maps,  they 
are  shown  by  a  special  conventional  sign.  The  elements  of  a  transverse  pro¬ 
file  of  a  highway  are  shown  in  Figure  19. 


Figure  19.  Elements  of  the  transverse  profile 
of  a  highway. 

a  -  shoulder;  b  -  road  center  lino)  c  -  shoulder)  d  - 
road  surfacing)  o  -  edge)  f  -  drainage  ditch)  g  -  roadway; 
h  -  roadbed)  i  -  subgrado;  j  -  ditch. 
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3KBAT0P  3EMH0H 

EKVATOR  ZEMNOY 

Earth's  equator,  A  great  circle  of  the  earth's  sphere  equidistant 
from  the  poles  and  dividing  the  earth's  sphere  into  the  northern  and 
southern  hemispheres. 

3KBAT0P  HEBECHLC1 

EKVATOR  NEDESNYY 

Celestial  equator.  A  great  circle  of  the  celestial  sphere,  all  points 
of  which  stand  90°  from  the  poles  of  the  world.  The  plane  of  the  celestial 
equator  is  parallel  to  the  plane  of  the  earth's  equator  and  is  perpendicular 
to  the  earth's  axis. 

9KHHMETP 

EKLIMETR 

Clinometer.  Ah  instrument  for  measuring  angles  of  incline  on  the 
ground. 

ajuwncora 

ELLIPSOID 

Ellipsoid.  A  body  which  is  formed  by  the  rotation  of  an  ellipse  around 
its  small  axis. 

SnWIlEHTP 

EPITSENTER 

Epicenter.  The  projection,  on  the  earth's  surface,  of  the  center  of 
an  earthquake,  nuclear  air  burst,  etc. 
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Chapter  II 


Selecting!  Obtaining,  and  Preparing  Topographic  Maps  for  Work 


1 .  Selection  of  Maps 

a)  Selection  of  topographic  map  scales 

In  selecting  the  scale  of  a  topographic  map,  consideration  is  given 
,to  the  availability  of  maps,  nature  of  impending  operations,  purpose  of  the 
maps  (for  podrazdeleniye,  chast 1 or  soyedineniye,  for  studying  the  terrain, 
orientation,  etc.)  and  the  nature  of  the  terrain. 

Preference  should  be  given  to  larger  scale  maps  when  conducting  defensive 
operations,  forcing  water  obstacles,  for  combat  operations  in  large  populated 
places  and  densely  populated  areas,  or  where  it  is  necessary  to  reflect  the 
combat  situation  in  the  greatest  possible  detail  on  a  work-map. 

Smaller  scale  maps  should  be  used  in  mobile  forms  of  combat,  as  well  as 
in  organizing- a  march.  Por  orientation  in  movement,  it  is  more  preferable 
to  have  a  1:100,000  scale  map,  but  under  difficult  orientation  conditions 
(in  forest-swamp,  mountain,  or  densely  populated  terrain(,  it  is  expedient 
to  use  a  1:50,000  map,  and  in  accomplishing  a  march  over  long  distances  over 
highways  or  in  desert  or  desert-steppe  terrain,  a  1:200,000  scale  map. 

In  selecting  a  map,  particularly  for  evaluating  ,the  terrain  and  orienta¬ 
tion,  attention  should  be  paid  to  its  timeliness  (reliability)  and  preference 
should  be  given  to  the  latest  map,  i.c.,  more  recent  in  content. 

b)  Determining  map  nomenclature 

Nomenclature  of  map  sheets  for  a  given  area  is  usually  determined 
from  a  special  map  index  (map  indices  are  published  by  the  Military 
Topographic  Service).  The  nomenclature  of  map  sheets  can  also  be  deter¬ 
mined  from  geographic  coordinates  of  some  point  of  a  given  area  or  from  the 
nomenclature  of  adjacent  map  sheets  (see  Map  Nomenclature  of  the  USSR, 

Chapter  I). 

The  nomenclature  is  determined  from  the  map  index  by  the  procedure 
shown  in  the  next  example. 

Example.  It  is  required  to  prepare  a  requisition  for  1:100,000  and 
1:500,000  scale  maps  for  the  route  Nizhne-Kolymsk  and  Labaznoye  along  the 
Great  Anyuy  River  (fig.  20). 

Wo  note  the  required  shoots  in  the  map  index  and  record  their 
nomenclature  in  succession: 


1:100,000 

R  -  57  -  131,  l'*3,  144 ; 

Q  -  57  -  12; 

Q  -  58  -  1,  13,  25,  37,  38,  39; 


1:500,000 
R  -  57  -  G; 
Q  -  57  -  D; 
Q  -  58  -  A. 
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Nomenclature  of  map  sheets  is  determined  fro  geographic  coordinates  of 
the  area  of  interest  with  the  use  of  numbering  diagrams  (fig.  21  -  25)  in 
the  absence  of  a  map  index. 

Example.  It  is  required  to  determine  the  nomenclature  of  a  map  sheet 
with  a  scale  of  1*100,000  for  the  area  of  the  city  of  Bobruysk. 

We  determine  the  geographic  coordinates  of  Bobruysk  from  any  geographic 
map  (cp  =  53°10',  X  =  29015')}  from  them,  on  the  nunbering  diagram  of  maps 
drawn  at  a  scale  of  1*1,000,000  (see  fig.  2l)  we  find  the  position  of  Bobruysk' 
and  establish  the  nomenclature  of  the  corresponding  sheet  of  the  1:1,000,000 
map  (N-35). 

We  write  down  (lightly,  with  aplain  pencil)  the  latitude  and  longitude 
of  the  borders  of  sheet  N-35  (co  =  52°  and  56°,  X  =  24°  and  30°)  on  the 
numbering  diagram  of  1:100,000  scale  maps  (see  fig.  24),  and  determine  the 
location  of  the  city  of  Bobruysk  (cp  -  53°10',  X  =  29°15’)  'from  geographic 
coordinates  on  the  diagram.  We  determine  the  number  of  a  1:100,000  map 
sheet j  in  this  case,  is  is  sheet  107,  and  the  nomenclature  of  the  1:100,000 
map  sheet  for  the  area  of  Bobruysk  is  N  -  35  -  107. 

If  it  had<been  required  to  determine  the  nomenclature  of  map  sheets 
of  1:50,000  or  1:25,000  scales,  then,  after  determining  the  nomenclature 
of  the  1:100,000  map  sheet  it  would  have  been  necessary  to  turn  to  the 
numbering  diagram  of  this  sheet  for  map  sheets  of  scales  of  1:50,000  and 
1:25, 000  (see  fig.  25).  In  this,  the  procedure  of  operation  is  similar  to 
what  has  been  presented;  the  coordinates  of  the  borders  of  map  sheets  of 
1:100,000  are  written  down  and  then,  from  the  coordinates,  the  required 
sheets  and  their  nomenclature  are  determined. 


Loft  of  156°i  top  to  bottom:  Alazeya;  Lake  Sen;  Aryl.nkh; 
loft  of  162°,  top  to  bottom:  Medveshyi  Islands;  Araburchuk 
Bay,  Kolyman;  Kresty;  Omolon;  Zatishya;  left  ef  168’ :  Ayon 
Island;  Ambarchuk;  Nizhne-Kolymsk;  Small  Anyuy;  Great 
Anyuy;  Labaznoyo;  right  of  168°:  Chaunskay  Bay;  Anadyr; 
Yeropol. 


Figure  21.  Numbering  diagram  and  nomenclatures  of  1:1,000,000 
map  sheets  for  the  territory  of  the  USSR. 
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Figure  24.  Numbering  a  1:1,000,000  map  sheet  for  1:100,000 
map  sheets. 
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Figure  25.  Numbering  a  1:1,000,000  map  sheet  for  1:50,000, 
1:25,000,  and  1:10,000  map  sheets. 


Figure  26.  Designation  of  the  nomenclature  of  an  adjacent  sheet 
in  the  marg-’n  of  a  map. 
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With  the  availability  of  a  map  sheet,  or  the  pasting  together  of 
sheets,  the  nomenclature  of  adjacent  (adjoining)  sheets  may  be  determined 
from  the  legend  on  the  sides  of  the  border  of  the  sheet  from  the  corresponding 
side  (the' legend  indicates  which  sheet  is  located  here,  see  Fig.  26)  or 
with  the  use  of  the  numbering  diagram  of  the  corresponding  scale.  In  tbe 
latter  case,  the  disposition  of  available  sheets  is  determined  and  marked 
on  the  diagram,  after  which  a  determination  is  made  of  the  nomenclature  of 
the  necessary  adjacent'  sheets  in  the  normal  manner  as  well  as  from  the  map 
index. 


2.  Obtaining  Maps 

a)  General  rules  for  supplying  maps 

The  function  of  supplying, maps  in  the  chast1  and  institutions  which 
do  not  have  organs  of  the  Topographic  Service  are  performed  by  specially 
designated  persons. 

The  number  of  maps  issued  is  determined  by  supply  nornjp  in  effect. 
Inclusion  on  the  distribution  list  for  topographic  maps  is  accomplished 
as  follows.  Newly  formed  chast1 ,  on  the  basis  of  the  order  of  formation, 
transferred  chast 1 ,  on  the  basis  of  a  certificate  issued  and  verified  by  the 
formed  supply  organ.  With  the  first  receipt  of  map,  presented  together  with 
the  certificate  is  the  nomenclature  information  of  the  mops  which  are  charged 
to  the  chast 1 .  On  leaving,  the  chast1  turns  in  the  unneeded  maps,  accounts 
for  those  expended,  and  receives  a  certificate. 

The  issuing  of  mans  is  performed  on  the  basis  of  requisitions  compiled 
in  accordance  with  an  established  form  (Table  17).  Maps  may  be  passed  from 
chast 1  to  chast 1  with  permission  of  the  chief  of  the  Topographic  Service  of 
the  district  (soyedineniye) . 

The  shipment  (forwarding)  of  maps  is  performed  by  special  transport, 
express,  liaison  officers,  through  report  collection  points,  and,  with  a 
small  quantity  (up  to  8  kg),  through  field  communication  organs.  When  the 
recipient  discovers  a  shortage  of  maps,  he  prepares  a  report  and  sends  one 
copy  of  the  map  to  the  shipper. 

Personnel  keep  a  record  of  the  availability  and  mo”ement  of  nans,  ns 
well  as  a  record  of  the  issue  of  maps  by  moans  of  special  books. 

Each  map  sheet  issued  for  work  is  marked  on  the  back  in  accordanre  with 
the  following  form: 


Troop  chast1  No.  _____________ 

I'rom  issue  book  No.  _ 

»  "  196 
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Maps  with  plotted  situations,  with  the  increase  in  their  security 
classification,  as  well  as  when  it  is  necessary  to  store  them,  or  dispatch 
them  as  documents,  are  recorded  in  the  corresponding  registers,  registers 
of  incoming  and  outgoing  documents.  The  maps  are  dropped  from  accountability 
in  the  Issue  Book  on  the  basis  of  information  from  the  department  which 
keeps  the  topographic  maps. 

Maps  which  have  become  unserviceable  are  destroyed  in  accordance  with 
a  statement  in  the  headquarters  of  the  chast 1  (institution)  by  a  specially 
established  commission.  It  is  prohibited  to  destroy  maps  in  the  podrazdol eniye. 

The  exact  number  of  sheets  required  are  glued  together  for  work;  it 
is  prohibited  to  paste  more  sheets  together  just  to  even  out  the  sheets, 
etc. 

Rules  for  filling  requisitions.  The  requisition  is  prepared  by 
scales,  beginning  with  the  largest  and  with  the  successive  transition  to 
the  smaller.  Nomenclatures  art  written  down  in  increasing  order,  in  which 
respect  only  new  (chainging)  nomenclature  markings  ure  written,  as  shown  >n 
the  samplo.  The  number  and  year  of  publication  are  indicated  in  the  case 
where  the  maps  are  already  on  hand  and  it  is  desirable  to  receive  maps  of 
the  same  edition.  It  is  mandatory  to  fill  in  the  column  bon  hand".  The 
required  quantity  is  put  down  for  tach  nomenclature.  The  totals  are  summed 
up  for  each  saclo  and  for  the  entire  requisition, 
b)  Requisition  for  topographic  maps 

Table  17 

Requisition  form 


Scale,  nomenclature 


Classifica¬ 

tion 


No .  and 
year  of 
publica¬ 
tion 


Nuigbor  of  sheets 

Op  Re-  Ho¬ 
lland  quired  leased 


Remarks 


1:25,000 

N-35-U-V-v 

Unclassified 

2-1960 

10 

90 

0 

II 

3-1965 

10 

90 

G  ••  a 

II 

3-1965 

None 

100 

b 

II 

3-1965 

None 

100 

Total  20  380 


3.  Preparation  of  Maps  for  Work 
Preparation  of  mops  for  work  includes: 
map  evaluation  (Table  18); 
pasting  map  sheets  together; 
folding  the  map; 

marking  the  terrain  elements  on  the  map  (map  marking). 


a)  Map  evaluation 
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Table  1» 

Order  and  content  of  map  evaluation 


Subject  of 
eve lua  t ion 


Purpose  of  evaluation  Content  and  methods  of 

evaluation 


Seal  e 


Contour  Inter¬ 
val  . 


Evaluate  completeness  and  preci¬ 
sion  of  map,  obtain  initial 
data  for  determining  distances 
from  the  map. 


To  obtain  data  to  determine 
absolute  altitude  of  points 
and  steepnesses  of  slopes  ns 
well  ns  to  evaluate  the  com¬ 
pleteness  of  representation 
of  relief. 


1.  Determine  scale  from 
legend  at  bottom  of  map 
sheet . 

2.  Clarify  what  1  cm  (l  mm) 
on  the  map  corresponds  to  on 
the  ground,  the  dimensions  of 
the  side  of  the  square  of 
the  kilometer  grid  in  centi¬ 
meters  and  to  what  it  corres¬ 
ponds  on  the  ground  (in  m, 
km) . 

3.  Evaluate  the  dimensions  of 
several  basic,  most  prominent 
objects  on  the  map  by  means  of 
comparison  with  which  one  may  be 
able  to  estimate  distances 
visually  in  the  process  of 
subsequent  work  on  the  map. 

1.  The  contour  interval  is  de¬ 
termined  from  the  legend  be¬ 
neath  the  southern  margin  (be¬ 
neath  the  scale)  or  from  two 
altitude  readings  on  one  slope 
and  the  number  of  contour 
lines  between  them. 


2.  To  clarify  what  steepness 
of  slope  corresponds  to  the 
horizontal  projection  of 
contour  lines  per  cm  or  mm. 


Year  of  survey  To  determine  the  degree  of  enn- 

nnd  reronnai usance  tem|K>raneousness  and  reliability 
of  the  map. 


1 .  The  year  of  survey  and 
reronnai ssanen  is  determined 
from  the  legend  in  the  south¬ 
eastern  corner  of  the  sheet. 


Number  and  year  of  To  assure  unity  of  orientation 

publication  (indi-  and  target,  indication. 

entod  in  all  cases 

when  referring  to 

map) . 


2.  To  clarify  the  correspon¬ 
dence  of  the  map  to  the 
terrain. 

1.  Number  and  year  of  publi¬ 
cation  arc  established  from 
legend  in  northwest  comer 
of  margin  or  from  legend  be¬ 
neath  the  nomenclature  of  a 
given  map. 

2.  To  clarify  possible 
changes  in  conventional  signs 
and  appearance  of  maps  during 
the  period  from  moment  of 
publication  of  map. 
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(Table  IS  cont.) 


Direction 

correction 


To  dotormino  the  amount  of 
direction  correction  for 
changing  from  grid  azimuths 
to  magnetic  azimuths  arid 
vice  versa. 


The  amount  and  sign  of  the 
correction  are  established 
from  the  diagram  or  textual 
reference  located  in  the 
southwestern  corner  of  the 
sheet. 


b)  Pasting  map  sheets  together 

In  pasting  together  a  large  number  of  sheets,  first  a  diagram  of  the 
disposition  of  the  sheets  is  prepared,  or  tho  area  covered  by  the  sheets 
is  outlined  on  the  map  index.  In  accordance  with  the  diagram  or  the 
preliminary  distribution,  the  contiguous  sheets  are  cut  along  the  eastern 
and  southern  margins.  The  cutting  is  performed  with  a  sharp  knife  (cutting 
edge  of  a  razor,  scissors)  exactly  along  the  inner  margin  of  the  sheet}  it 
is  better  to  cut  with  a  knife  without  using  a  ruler.  To  avoid  gaps  in  the 
paper,  it  is  recommended  that  cutting  with  a  knife  be  done  on  a  smooth 
wooden  (unpainted)  board  or  on  a  cardboard  backing.  The  cutting  edge  of  the 
knife  (razor)  should  be  held  at  a  sharp  angle  (with  the  slope  in  the  direction 
of  the  line  of  cut). 

The  sheets  are  pasted  together  in  rows  or  columns  first  in  the  direction 
where  the  pasting  is  shorter. 

When  pasting,  the  cut  sheet  (row,  column)  is  placed  with  its  reverse 
side  on  the  adjacent  uncut  sheet  and,  bringing  them  up  to  the  pasting 
line,  a  thin  uniform  layer  of  glue  is  applied  to  the  pasting  strip  by 
brush  (rag,  paper).  Then  the  upper  sheet  is  turned  over,  and  the  sheet 
margins  are  matched  as  are  tho  kilometer  lines  and  corresponding  contours. 

The  pasted  place  is  wiped  with  a  dry  rag  (paper),  making  a  motion  across 
the  line  of  pasting  in  tho  direction  of  the  cut.  Small  nonconformances  may 
be  corrected  by  rubbing  in  a  direction  opposite  to  the  direction  of  dis¬ 
tortion. 

With  different  deformation  of  two  adjacent  sheets  (one  longer  than 
the  other  along  the  margin),  the  shorter  sheet  Is  coated  with  glue  which 
permits  stretching  it  somewhat  and  making  it  even  with  the  longer  sheet. 

For  the  best  storage  of  the  maps,  as  well  us  for  convenience  in  usei 
it  is  recommended  that  not  more  than  9  to  12  sheets  be  included  in  one 
pasting.  For  a  larger  number  of  sheets,  2  to  3  pastings  (or  more)  ore 
made  which,  with  the  availability  of  a  place  and  the  necessity  for  their  pro¬ 
longed  use,  are  matched  temporarily  along  common  margins  (turned  under 
ahead  of  time). 
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c)  Folding  the  map 

Folding  the  map  is  done  for  the  purpose  of  providing  convenience  in 
working  with  it  (particularly  under  field  conditions)  and  its  bettor 
storage. 

Most  often,  the  maps  are  folded  with  maintenance  of  orientation  with 
respect  to  the  directions  of  the  compass.  If  the  area  of  operations  represents 
an  elongated  strip,  then  for  work  under  field  conditions  it  is  recommended 
that  the  map  be  folded  along  the  strip  of  impending  troop  operations.  Un¬ 
needed  parts  of  the  map  are  bent  downward  in  this,  and  then  the  map  is 
folded  "like  a  bellows"  in  accordance  with  the  dimensions  of  the  plotting 
board  or  case  in  which  it  will  be  kept  (fig.  27). 


Figure  27.  Folding  a  map. 

For  orientation  and  target  indication  from  the  kilometer  grid  of  the 
folded  map,  the  kilometer  grid  is  marked  in  two  mutually  perpendicular 
directions  on  the  front  (working)  side. 

d)  Highlighting  terrain  elements  on  the  map  (map  marking) 

Individual  elements  of  the  terrain  are  highlighted  (distinguished)  on 
the  map  by  color  tinting,  increasing  the  size  of  the  conventional  sign, 
or  underlining  for  the  purpose  of  obtaining  their  best  perception  and  reada¬ 
bility.  Those  elements  of  the  terrain  are  highlighted  which  determine  the 
structure  of  the  terrain  of  a  given  area  (commanding  heights,  main  folds 
in  the  relief,  main  rivers,  etc.)  as  well  as  those  local  objects  and  relief 
forms  which,  being  comparatively  small,  however,  have  important  significance 
for  the  mission  being  accomplished.  Highlighted  most  often  are  maps  of  one 
color  (temporary  edition,  index  map).  As  a  rule,  terrain  elements  which 
are  represented  on  multicolored  maps  with  bright  colors  (water,  highways, 
forests,  etc.)  do  not  need  highlighting. 

Highlighting  is  performed  in  the  following  colors: 

plantings  (forests,  gardens,  continuous  brush,  etc.)  -  by  green  shading; 

narrow  strips  of  forest,  plantings  near  roads  -  by  drawing  a  thick 
green  line  along  them; 

swamps  -  by  secondary  hatchures  in  a  horizontal  direction  in  blue; 
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rivers  and  streams  -  by  thickening  the  lines  or  coloring  them  blue; 
roads  -  by  thickening  the  lines- of  coloring  them  brown; 
populated  places  -  by  outlining  their  outer  configuration  (sometimes 
distinguishing  the  main  streets)  and  crosshatching  them  in  h-.ack;  the  names 
of  the  populated  places  are  underlined  or  printed  in  larger  typo; 

small  local  objects  (bridges,  separate  courtyards,  a*-’..  )  and  relief 
elements  (mounds,  pits,  gullies)  by'  laying  out  the  corresponding  conventional 
sign  in  a  larger  size  with  preservation  of  the  color  or  circling  them  in 
black; 

relief  -  coloring  the  summits  in  light  brown,  1  »irkening  some  contour 
lines,  and  first  of  all  those  which  show  the  basic  cat-ine  of  the  form  of 
relief  (draws,  ridges);  moreover,  thickened  contour  'ines  inay  be  shaded 
(off-shaded)  in  the  direct  ion  of  descent. 


RA-011-68 


9? 


Chapter  ill 

Measurements  and  Constrictions  on  a  Topographic  Hap 

1.  Measurement  (Determination)  of  Distances  on  a  Map 
a)  Measurement  of  distances  with  dividers 

In  measuring  straight  lines,  the  points  of  the  dividers  are  placed 
on  the  end  points  and  then,  without  changing  the  spread  of  the  dividers, 
the  distance  is  read  from  a  linear  or  transverse  scale  (fig.  28).  In  the 
case  where  the  span  of  the  dividers  exceeds  the  length  of  the  linear  or 
transverse  scale,  some  whole  number  of  kilometers  is  determined  from  the 
sc.uares  of  the  kilometer  grid  and  the  remainder,  in  the  normal  manner  from 
the  linear  or  transverse  scale. 


Figure  28.  Determining  distances  from  a  linear  scale  using 
dividers. 


It  is  convenient  to  measure  broken  lines  by  the  successive  increase 
in  the  span  of  ti.e  dividers  by  straight-line  segments  as  shown  in 
Figure  29.  The  distance  which  corresponds  to  the  span  of  the  dividers  is 


Figure  29.  Measuring  distances  by  the  method  of  increasing 
the  span  of  the  dividers. 


Measurement  of  distances  along  a  curve  is  performed  by  divider  in¬ 
crements  (fig.  30).  The  length  of  the  increment  of  the  dividers  depends  on 
the  degree  o  winding  of  the  lino  but,  as  a  rule,  should  not  exceed  one 
centimeter  (for  precise  measurements).  To  exclude  errors  as  a  result  of 


the  deformation  of  ths  paper  (map),  the  increment  of  the  dividers  is  checked 
ahs^ad  of  time  along  the  line  of  the  kilometer  grid. 


Figure  30*  Measuring  distances  by  divide'”  increments. 


b)  Measuring  distances  with  a  curvimeter 

When  measuring  distances  on  a  wap  with  a  curvimeter,  \  io  arrow 
should  be  placed  at  zero  (initial )  division  ahead  of  time  (by  rotating  the 
small  wheel)  (iig.  3i)  and  then  the  small  wheel  is  rolled  with  uniform 
pressure  from  the  initial  to  the  final  point.  In  this,  attention  should 
be  paid  to  seeing  that  in  moying  the  curvimeter,  the  readings  for  the 
path  increase  and  do  not  decrease?  if  this  is  not  the  case,  the  curvimeter 
should  be  turned  l80fl.  if  the  scale  of  the  curvimeter  is  graduated  in 
kilometers,  the  distance  which  is  obtained  is  read  directly  from  the  scale, 
if  the  divisions  of  the  scale  are  given  in  centimeters  of  the  wheel's  travel 
on  the  map,,  then  the  number  of  divisions  which  are  obtained  should  be  multi¬ 
plied  by  the  value  of  a  division.  To  avoid  errors,  it  is  recommended  that 
the  vnluo  of  a  division  be  determined  by  a  check  measurement  alono  a  line 
of  the  kilometer  grid. 


Figure  .  Curvimeter 
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c)  Augmentation  factor  for  the  length  of  a  route  measured  on  a 
map 

In  measuring  the  length  of  a  route  along  a  road  on  a  map,  the 
distance  which  is  obtained  is  somewhat  smaller  than  the  actual  distance, 
since  the  outline  of  winding  roads  on  maps  is  generalized  (straightened  out) 
and,  moreover,  a  reduction  in  the  length  is  caused  by  the  relief  and  by  the 
fact  that  the  curves  on  the  road  are  measured  along  chords*  Therefore,  it 
is  necessary  to  apply  a  special  correction  to  the  results  of  the  measure¬ 
ments  (Table  19)* 

Table  19 

Correction  for  increase  in  length  of  route  measured  from  a  ma«> 


Type  of  terrain 

Correction 

factor  with  map 

scale 

1:200,000 

1 : 100, 000 

1:50,000 

Mountain  (sharply  broken) 

1*25 

1.20 

1.15 

Hilly  (average  broken) 

1.15 

1.10 

1.05 

Flat  (slightly  broken) 

1.05 

1.00 

1.00 

d)  Determining  distances  from  rectangular  coordinates 

The  distance,  D,  along  a  straight  line  between  points  with  known 
rectangular  coordinates  given  in  the  same  system,  can  be  determined  most 
accurately  from  the  formula 

where 

Xj,  are  the  coordinates  of  the  initial  point; 

xr,t  y.>  >ve  the  coordinates  of  the  final  point. 

2,  Measurement  of  Angles  on  a  Hap 

a)  Measuring  angles  with  a  protractor 
(Artillery  protractor) 

In  measuring  angles  on  a  map,  the  center  of  the  protractor  is 
matched  with  the  apex  of  the  angle,  and  the  lino  of  the  base  of  the  pro¬ 
tractor,  with  one  of  the  sides  of  the  angle;  the  reading  of  the  angle  (in 
degrees)  is  read  opposite  its  second  side. 

The  size  of  the  angle  in  mils  is  determined  in  a  similar  manner  using 
the  artillery  protractor. 

b)  Measuring  angles  with  a  chord  rule- 

A n  arc  with  a  radius  equal  to  the  chord  of  an  angle  of  1000  mils 
is  described  from  the  apex  of  the  angle  being  measured  (fig.  32).  The 
size  of  the  radius  is  taken  from  a  choid  rule,  one  {Joint  of  the  dividers  is 
placed  r.t  the  initial  point  of  the  upper  horizontal  line  of  the  chart,  and  the 
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other  on  a  line  tfdch  is  marked  with  the  number  10  (fig.  33).  Then  we  take 
the  size  of  the  chord  AB  of  the  angle  being  measured  with  the  dividers, 
and  we  transfer  the  dividers  to  the  chord  rule  in  such  a  way  that  the  point 
of  the  left  leg  is  on  the  left  (initial)  vertical  line  above  the  chart  and 
the  point  of  the  right  leg  is  on  the  initial  horizontal  line.  Moving  the 
dividers  in  such  a  position  from  top  to  bottom  (without  moving  the  point  of 
the  left  leg  from  >he  initial  vertical  line),  we  go  to  the  intersection  of 
the  point  of  the  right  leg  with  one  of  the  sloping  vertical  lines  find  take  a 
reading.  The  number  of  hundreds  and  tens  of  mils  is  taken  from  the  upper 
row  of  numbers  of  the  chart  and  units  of  mils  -  from  the  left  row  of  numbers 
at  the  location  of  the  left  leg  of  the  dividers.  For  example,  with  a  length 
of  chord  equal  to  segment  ab  (see  fig.  33),  the  size  of  the  angle  equals 
733  mils. 


-f\  ^>. 

X  ^ 


Figure  32.  Measuring  an  angle  with  a  chord  rule. 

0246S\?46B2246S324684  2  4  Si  5  24B86. 2  4  68  1  2  4  68  8i  4  SB  9  7  4  1 1  ’0 


[■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB1 

Bmiiiuiimuinuiiiinuiu 

inmHiHHmiiHamKamimmHimmmHammmmimmamsimmmmimmmma 

lBaBBllflaflaWBBBBI|BBBBIIBBBBmaBBBaiBBBBI>BBBBllBBBB»BBBai 

iBBBBiiBBBBiiBBBBiiBBBBiiBBBmiiBBBBiiBBBBiimBBBiiBBBBiiBBBBi 

iBBBBtiaflaBiiBBBaiiBBaBiiaBaaiiaflflfliiaBaBiiaaaaiiBBaBiiBBBai 

iBBBBiiaflBBUBBBBiiBBBBiiBBBBi 
iBBBBtimaBaiimBaitiBmBBiimaBBi 


igtmiuiaHiiHaatiaHBuaMit 

imaaaiiaaaaaaaaaMaaaaiiaaa&i 

■aaaanaaaaiiaaaaiiaaaaiiasaai 


BBaaaaaaaaaaaaaaaaaa'aaaaB'aMVi 
BaaaaBBBBaaaBaaaaaaBiaaBaaaaBt 


^^■ibbbbiibbbbiibbbbiibbbH 
IibbbbIibbbbiibubbiibbbbiibbbbi 

^^^^H^^^^^^^^^^niflBBBIlBBaailBaflBtlBBBflllBBBBI 
■  BBBBIKBBBB)lBBBflllBBBflllBBflBllBBBBllBBBBIIBBaB!IBBBB!IBBBB! 
.BBBBBIBBBBBiBBBBBlBBBBBMBBBBUBBBBIlBBBBHBBBBIlBBBB'BBBBBI 
■HMHMMMHMMMMillBfllBBaBBBBBBIUBBlBBBB 

|WBBB ■BBBBBBBBBBBBBBBBBBB 


^^^^^■^■■■■WBBBBBBflflBlBBBHm 
BBBmBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
iBBBflflBBBflflBBBBBBBBBBBBBflBBBBBflBBBBBBBBBBflBBBBBBBB1 


30a  6  4  s29e  6*  2 28a ( 4  2  21a  1 4  t  28a a 4  r 23a a*  2  24a a  4  » 23* a  4  s  22i*a.  c  2lat  *  2  20 


Figure  33.  Chord  rule. 


One  of  the  sides  is  extended  beyond  the  apex  when  an  obtuse  angle  is 
measured.  The  acute  angle,  which  is  obtained  (representing  the  supplement 
of  the  obtuse  angle  up  to  3000 ),  is  measured  by  the  method  described  above, 
but  in  this,  the  reading  is  taken  from  the  lower  and  right  row  of  numbers  of 
the  chord  rule,  which  also  determines  the  size  of  the  obtuse  angle.  In 
our  example  (see  fig.  32)  the  size  of  the  obtuse  angle  equals  2267. 


3.  Determining  the  Altitude  of  a  Point  and  the  Direction  and 

Steepness  of  Slope  from  a  Map _ 

a)  Determining  absolute  altitudes  and  relative  altitude  differences 
of  points 

The  absolute  altitude  H  of  a  point  on  the  earth's  surface  is  deter¬ 
mined  from  a  map  from  contour  lines  and  spot  readings*  If  the  point  is  located 
on  a  contour  line,  its  altitude  equals  the  reading  of  the  contour  line  (on 
fig*  34,  =  140  meters).  If  the  point  is  located  between  conipur  lines, 

its  altitude  equals  the  reading  of  the  lower  contour  line  plus  the  altitude 
difference  of  the  point  above  this  contour  line  (determined  by  interpolation). 
In  Figure  34,  H0  =  110  +  5  =  115  meters. 

The  relative  altitude  difference  of  two  points  equals  the  difference 
in  the  absolute  altitudes  of  these  points. 


Figure  34.  Determining  altitudes  from  a  map. 

b)  Determining  the  direction  of  slope 

The  direction  of  the  drop  of  slope  is  determined  from  the  following 

signs: 

from  bodies  of  water  (from  rivers,  lakec),  the  drop  of  the  slops  is  in 
the  direction  of  the  body  of  water; 

from  indicators  of  the  direction  of  slope,  the  hatchure  is  directed  in 
the  direction  of  the  drop; 

from  the  position  of  the  number  on  the  contour  line,  the  n*;mbers  are 
printed  primarily  in  the  direction  of  drop; 

from  spot  readings  of  points,  the  drop  is  in  the  direction  of  the 
smaller  spot  reading. 

c)  Determining  steepness  of  slope 

The  basic  formula  for  the  determination  of  steepness  of  slope  is: 
tan  o’  «  h/d, 

where 

a  is-  the  steepness  of  slope  (dot ermlncd  from  the  value  02'  the  tangent, 
see  Table  31 ) ; 

h  is  the  height  of  slope  (the  relative  altitude  difference  between 
t ho  upper  and  lower  bends  of  the  slope); 
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d  is  the  horizontal  projection  of  the  slope  (distance  in  a  plane 
between  the  upper  and  lower  bends  of  the  slope). 

The  steepness  of  a  slope  which  does  not  exceed  20  to  25°  may  be 
determined  approximately  from  the  formula 

ot°  -  60h/d. 

For  rapid  (visual)  determination  of  steepness,  the  interval  d  between  the 
main  contour  lines  (horizontal, projection)  is  estimated  in  millimeters 
and  from  the  formula 


c°  =  12/d(mm) 

the  steepness  of  the  slope  is  calculated  in  degrees.  This  method  is  applicable 
only  with  contour  intervale:  1:25,000,  five  meters;  1:50,000,  10  meters; 
1:100,000,  20  meters. 

For  the  determination  of  the  steepness  of  slope  from  a  scale  of  hori¬ 
zontal  projections  (fig.  35),  the  distance  between  adjacent  primary  or 
thickened  contour  lines  should  be  taken  with  a  divider  or  with  the  use  of 
a  strip  of  paper,  apply  the  dividers  to  the  scale  without  changing  its 
sp»  ..  .Jid  read  the  number  of  degrees  at  the  base  of  the  scale. 


Figure  35»  Determination  of  the  steepness  of  a  slope  from  the  scale 
of  horizontal  projections  (example  for  a  map  with 
a  scale  of  1:25,000). 

a  -  with  a  contour  interval  of  5  meters;  b  -  with  a  con¬ 
tour  interval  of  25  meters. 


Th<*  steepness  of  slope  between  ad.u-vent  thickened  contour  lines  is 
determined  from  a  scale  corresponding  tr  ,)  fivefold  contour  interval. 
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4 .  Constructing  a  Profile  from  a  Map 

It  is  most  convenient  4  construct  a  profile  on  millimeter  paper  and, 
when  at  is  not  available,  o..  regular  graph  paper. 

A  profile  line  is  drawn  on  a  map,  and  then  the  altitudes  of  the  contour 
lines  and  points  of  bend  of  the  slopes  are  established  and  written  down 
along  the  profile  line.  In  this,  the  markings  may  be  made  only  at  the  points 
of  bend  and  at  some  contour  lines  to  facilitate  determination  of  altitudes. 
Having  determined  the  altitude  differences,  the  vertical  scale  of  the  pro¬ 
file  is  selected.  The  vertical  scale  is  usually  taken  as  10  times  greater 
than  the  horizontal  scale.  A  base  line  is  drawn  on  millimeter  paper  and, 
in  accordance  with  the  vertical  scale  which  has  been  adopted,  a  number  of 
parallel  horizontal  lines  are  drawn  above  it,  which  correspond  to  the  alti¬ 
tude  of  the  contour  linos  (every  one,  every  two).  Subsequently,  placing 
the  paper  against  the  profile  line  AB  on  the  map,  os  shown  in  Figure  36, 
the  initial  and  final  points  as  well  as  all  contour  lines  and  points  of 
bend  of  slopes  are  projected  (transferred  along  the  perpendiculars)  to  it 
in  accordance  with  the  value  if  their  altitudes.  The  points  which  have 
been  obtained  are  connected  by  a  smooth  curve. 

For  the  solution  of  problems  for  the  determination  of  visibility,  a 
so-called  reduced  profile  is  constructed.  In  this  case,  only  the  points  of 
the  bend  of  slopes  are  strictly  transferred  to  the  profile.  To  determine 
visibility,  all  local  objects  are  transferred  to  the  profile  (with  con¬ 
i’'  deration  of  their  altitudes),  which  restrict  visibility  (forests,  buildings, 
tc. ) . 


Figure  36.  Constructing  a  profile  from  «  map. 

5 .  Determining  the  lb  ngular  Coordinates  of  a  Point  from  a  Hap 
a)  Determining  rectangular  coordinates  using  dividers  (ruler) 

For  determining  coordinates  along  the  X-axis  (abscissa)  by  means 
of  dividers  or  a  ruler  a  segment  is  measured  along  the  perpendicular  from 
the  given  point  (target;  to  the  kilometer  line  which  lays  below.  The  numbering 
of  the  kilometer  line  is  added  on  the  left  to  the  value  which  has  been  ob¬ 
tained  and  expressed  in  meters. 
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Figure  37.  Determining  rectangular  coordinates  from  a  map. 


A  similar  procedure  is  also  uf'sd  to  dotormine  the  coordinates  nlong 
the  Y-nxis  (ordinate),  i.o.,  a  segment  is  monsured  along  the  perpendicular 
from  the  target  to  the  kilometer  lino,  which  passes  to  the  left  and  tno  numhe. 
of  the  given  kilometer  line  is  added  on  the  left  to  the  value  obtained 
(in  motors)  (fig.  37). 

b)  Determining  rectangular  coordinates  using  a  coordinate  square 
The  coordinate  square  is  applied  io  the  square  in  which  the  targot 
is  located  in  sucli  n  way  that  one  of  its  scales  coincides  with  the  lower 
:.ido  of  the  square  Uig.  ;8)  and  the  coordinate  square  is  moved  nlong  this 
lino  until  the  second  scale  coincides  with  the  target.  Tho  roading  1b  taken 
with  tho  coordinate  square  in  this  position.  Tho  rending  nlong  the  vertical 
scale  corresponds-  to  tho  sogmont  along  the  X-axis  and  the  reading  nlong 
the  horizontal  scale  to  the  segment  along  tho  Y-axis. 


Figure  38.  Determining  rectangular  coordinates  with  the  use  of 
a  coordinate  square. 


6.  Plotting  n  Target  on  n  Map  from  Koctangular  Coordinates 
in  plotting  a  targot  on  n  map,  the  square  in  which  the  targe*  is 
located  ip  first  found.  Then,  from  the  lower  left  comer  of  the  square, 
using  dividers  or  a  rulei,  the  segment  is  laid  off  at  the  scale  i  f  the  map 
which  enri  esponds  to  the  different-.*  in  the  abscissas  of  the  target  and  the 
lower  side  of  the  sguar* .  1  m  the  point  which  has  been  obtained,  from  the 

pel pendirulm  to  th-  i  i gM  segment  is  laid  off  which  corresponds  to  the 
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difference  between  the  ordinates  of  the  taiget  and  the  left  side  of  the 
square.  The  point  which  is  obtained  provides  the  position  of  the  target 
on  the  map. 

Example.  Target,  x  =  5,876,  6000;  y  =  3,  331,  3000*  the  target  is 
located  in  square  7631,  the  segment  along  the  X-axis  equals  600  meters 
(76,600  -76,000  );  the  segment  along  the  Y-axis  equals  300  meters  (31,300- 
31,000).  The  construction  of  the  segments  is  shown  in  Figure  39. 

A  target  is  plotted  on  a  map  with  a  coordinate  square  ir  the  following 
manner.  The  coordinate  square  is  placed  on  the  square  in  which  the  target 
is  located  in  such  a  way  that  one  of  its  scales  coincides  with  the  lower 
side  of  the  square  and  the  reading  along  it  at  the  intersection  with  the 
vertical  line  of  the  square  corresponds  to  the  segment  along  th.  Y-axis.  Then, 
without  changing  the  position  of  ihe  coordinate  square,  we  find  the  reading 
on  the  vertical  scale  which  corresponds  to  the  segment  along  the  X-axis. 
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figure  39.  Plotting  1  target  on  a  map  using  rectangular  coordinates. 


figure  AO.  Plotting  <1  target  on  a  map  using  a  coordinate  square. 

f  xampl  e.  Observation  post  ■  x  5,  87  (,f  700 ;  v  .  (,f,g,  :x>0.  Hie 

Observation  |>ost  is  located  in  square  766<),  the  segment  along  the  Y-axis 
equals  JOO  met ei s  and  the  segment  along  the  X-axis  equals  TOO  meters 
tllq.  't(l). 
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7-  Operations  with  Rectangular  Coordinates  at  a  Junction  of  Zones 
The  emergences  of  the  kilometer  lines  of  the  coordinate  system  of  the 
adjacent  zone,  the  so-called  supplementary  grid,  are  shown  and  numbered 
(fig.  Al )  on  maps  which  nro  disposed  within  limits  of  2°  to  tho  east  and 
west  of  tho  boundaries  of  tho  meridians  of  the  zone.  For  calculations  and 
target  indication  within  a  common  coordinate  system  from  emergences  (auxiliary 
readings  on  tho  outer  margin)  an  additional  grid  is  constructed.  It  is 
used  in  the  normal  manner.  The  newly  constructed  grid  is  an  extension  of 
the  kijnmeter  grid  of  the  adjacent  shoot  and  should  coincide  (interface) 
with  it  when  being  glued  together. 

UuippOOHO  0(injH9<4»MUt 

donOnHumwibHnu  comnu 


Figure  ^il.  Suppl emer  tary  grid  at  the  junction  of  zones. 

a  -  numerical  markings  of  supplementary  grid. 

Determining  Geographic  Coordinates  of  Points  from  n  Map  . 
and  Plotting  Points  in  Accordance  with  Given  Coordinates 
For  the  determination  of  geographic,  coordinates  of  points  in  an  area  of 
interest  on  the  map,  meridians  and  parallels  nro  drawn.  This  is  done  by 
con. u*ol  ing  the  cone  .ponding  minute  divisions  of  the  inner  margin  ns  shown 
in  Figure  h'2.  The  rending  of  latitude  and  longitude  is  done  from  the  grid  from 
the  comers  of  the  sheet  with  the  addition  to  them  of  the  minutes  and  tens 
of  seconds  (minute  intervals  are  divided  by  points  into  tens  of  seconds)  and 
units  of  seconds  are  obtained  by  interpolation.  In  our  example,  the 
coordinates  of  point.  A  egvial  r>U"rj north  lnitutde,  and  37”31'0"  east 
1  ongi  tilde . 

To  plot  a  |xiint  on  a  map  from  given  coordinates,  the  latitude  of  the 
point  is  laid  off  on  the  western  and  eastern  rnarginn,  and  tho  longitude 
on  the  northern  and  sou them  margins!  tho  intersection  of  the  straight 
lines  which  connect,  the  opposite  (obtained)  points  determines  the  location 
of  the  points  desired. 
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Figure  42.  Determining  geographic  coordinates  from  a  map. 

a  -  longitude  of  the  western  side  of  the  margin  37°30 * ; 
b  -  interior  margin;  c  -  latitude  of  northern  side  of 
margin  55°00';  d  -  one  minute  in  latitude;  e  -  geographic 
coordinates  of  point  A  -  latitude  54°58'.6;  longitude 
37°31 ' .0  (east);  f  -  margin  with  minutes;  g  -  one  minute 
in  longitude;  h  -  latitude  of  southern  side  of  margin 
5404o';  i  -  longitude  of  eastern  sida  of  margin  38°00'. 

9.  Measuring  (Determining)  the  Grid  Azimuths  of  Lines  of  Direction 
from  a  Map _ 

a)  Measuring  the  grid  azimuth  on  a  map  using  the  protractor 
To  measure  the  grid  azimuth  of  a  line  of  direction,  the  center  of 
the  protractor  is  matched  with  the  point  of  intersection  of  the  lino  (or  its 
extension)  with  one  of  the  lines  of  the  coordinate  grid.  There  may  be  four 
positions  of  the  straight  edge  of  the  protractor  relative  to  the  lines  of 
direction  of  the  grid  in  measurement,  in  accordance  with  which  the  procedure 
for  reading  the  angle  also  changes  (fig.  43). 

1.  The  line  of  direction  is  approximately  within  limits  of  grid 
azimuth  30°-150°,  the  position  of  the  protractor  ns  shown  in  Figure  43a. 
lhe  grid  azimuth  is  read  directly  from  the  protractor. 

2.  The  line  of  direction  is  within  limits  of  grid  azimuth  210°- J’jo® , 
position  of  the  protractor  ns  shown  in  Figure  43b.  The  grid  azimuth  equals 
l8()°  plus  the  reading  from  the  protractor. 

3.  The  line  of  direction  is  north  (ui  almost  north),  the  position 
of  the  protractor  as  shown  in  figure  43c.  The  grid  azimuth  equals  the 
reading  minus  OO"  (line  of  direction  to  the  northeast)  of  270®  pin*  the 
reading  (line  of  direction  to  the  northwest). 
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4.  The  line  of  direction  is  south  (or  almost  south),  the  position  of 
the  protractor  as  shown  in  Figure  43d.  The  grid  azimuth  equals  90°  plus 
the  reading  on  the  protractor. 


"c  '  <a*  "» 


Figure  43.  Measuring  grid  azimuths  from  a  map  with  a  protractor. 

a,  b  -  by  placing  the  protractor  along  a  vertical  line; 
c,  d  -  by  placing  the  protractor  along  a  horizontal  line. 


I-igure  44.  Measuring  grid  azimuths  sitli  an  artillerc  protractor. 

b)  Measuring  grid  azimuth  vith  an  aiti!ler\  protractor 
A  protractor  connected  to  x  tiimgle  i  j-  placed  v.  1 1  h  its  rent  or  -it 
the  initial  |K)int  ot  the  me  of  direction  \  <  1  l<|.  44  1  with  the  zero  division 
to  the  north.  Its  itt-trtt  -  o-iK)  ili.umtci  t  -  ixisit  mned  using  the  parallel 
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lines  of  the  protractor  and  parallel  to  the  vertical  lines  of  the  map's 
coordinate  grid.  Holding  the  protractor  in  the  established  position,  the 
hypotenuse  of  the  triangle  is  matched  with  the  terminal  point  B.  Using  the 
red  number  markings  along  the  edge  if  the  protractor  which  increase  in  a 
clockwise  direction,  we  read  the  grid  angle  opposite  the  edge  of  the 
triangle. 

Measurement  can  also  be  made  without  the  triangle.  In  this  case,  the 
grid  azimuty  is  read  opposite  a  line  which  has  been  drawn  on  the  map  and 
which  connects  the  initial  and  final  points. 

c)  Determining  the  grid  azimuth  of  a  line  of  direction  from  the 
coordinates  of  points 

The  grid  azimuth  is  determined  most  precisely  from  rectangular  co¬ 
ordinates  from  the  formula 

tan  a-j  =  Vyl//x2"xl  * 

where 

is  the  grid  azimuth  reduced  to  the  first  quadrant; 

Xl’  yl  ure  t^>°  coor^^na^es  initial  point; 

x2t  arft  the  coordinates  of  the  final  point. 

The  transition  from  the  angle  o^  which  has  been  calculated  in  the  first 
quadrant  to  the  grid  azimuty  of  angle  a  for  the  given  line  of  direction  is 
performed  in  accordance  with  formulas  which  are  presented  (see  Table  52). 

10.  Changing  from  Grid  Azimuths  to  Azimuths  and  Back 

The  change  from  grid  azimuths  to  azimuths  and  back  may  be  performed 
by  formulas  for  using  a  graphic  sketch.  The  conversion  formulas 

0-  =  ,  Hi 

n  =  6  -  y; 

O'  =  A  -  Y5 

\|  =  ® 

=  A  " 

A  =  a  *■  VI 

A  =  *  5- 

Accepted  designations: 

a  grid  azimuth; 

A  true  azimuth; 

Aj_j  magnetic  azimuth; 

A  declination  of  the  magnetic  needle  ^considered  with  its  sign: 
eastern  western 

v  meridian  convergence  (considered  with  its  sign:  eastern  western 

j;  correction  for  direction  (considered  with  its  sign). 


Figure  45.  Sketch  of  the  interrelationship  of  grid  azimuths  and 
azimuths. 

a  -  line  of  direction  to  object}  b  -  vertical  line  of 
grid}  c  -  true  meridian;  d  -  magnetic  meridian. 

Remarks.  In  the  artillery,  it  is  customary  to  determine  the  direction 
correction  as  a  value  of  the  difference  in  the  convergence  of  the  meridians 
and  the  declination  of  the  magnetic  needle 

n  =  y  "  6. 

In  connection  with  this,  the  conversion  formulas  take  the  following  form: 

=  a-  +  II; 

*  =  Am  -  n. 

From  the  graphic  sketch  (fig.  45)  the  conversion  from  grid  azimuth  to 
azimuth  is  accomplished  in  the  following  manner.  On  a  diagram  wn  show  (draw) 
the  given  (obtained)  lino  of  direction  and,  conforming  to  the  position  of 
the  vertical  line  of  the  grid  and  the  line  of  direction  of  the  magnetic 
meridian  on  the  diagram,  we  determine  the  true  azimuth. 

11.  Plotting  Lines  of  Direction  on  a  Map  from  Given  Azimuths 
and  Grid  Azimuths _ 

The  plotting  of  lines  of  direction  on  a  map,  ns  a  rule,  is  performed 
using  grid  azimuths.  Therefore,  if  the  line  of  direction  is  g^ven  in  an 
azimuth,  it  is  necessary  to  convert  it  to  a  grid  azimuth  ahead  of  time  by 
or._  of  the  methods  recommended  in  Section  10. 


Ill 


■Z&sxr.  * 


RA-011-68 


The  plotting  of  a  line  of  direction  on  a  map  from  a  grid  azimuth  which 
is  determined  in  degrees  of  measurement  is  performed  using  a  protractor.  A 
line  parallel  to  the  vertical  lines  of  the  coordinate  grid  is  drawn  through 
the  initial  point.  The  protractor  is  placed  against  it  by  one  of  the  methods 
shown  in  Figure  43a  and  43b  depending  on  the  size  of  the  grid  azimuth.  A 
mark  (pinhole)  is  made  in  the  map  opposite  the  corresponding  division  which 
is  then  connected  by  a  straight  line  to  the  initial  point.  This  will  also 
be  the  given  line  of  direction.  The  plotting  of  a  line  of  direction  on  a 
map  from  a  grid  azimuth  which  is  given  in  mils  is  performed  using  the 
artillery  protractor.  For  this,  the  center  of  the  protractor  is  matched 
with  the  initial  point  and  oriented  with  its  0-00  -  30-00  line  parallel  to 
the  vertical  lines  of  the  coordinate  grid  with  the  zero  division  to  the  north. 
From  the  scale  with  the  markings  increasing  in  a  clockwise  direction,  we 
take  the  required  reading  and  make  a  mark  on  the  map  through  which  we  also 
draw  the  desired  straight  line  from  the  initial  point. 

12.  Determining  Areas  from  a  Map 

a)  From  the  squares  of  the  kilometer  grid  of  a  mop 

The  area  of  a  sector  is  determined  by  calculating  whole  squares 
and  their  fractions,  usually  estimated  by  eye.  Each  square  of  the  kilometer 
grid  on  the  ground  corresponds  to:  on  mops  of  a  scale  of  1:25,000  and 
1:50,000,  one  square  kilometer,  on  1:100,000  maps,  four  square  kilometers, 
and  on  1:200,000  maps,  16  square  kilometers. 

b)  by  the  geometric  method 

By  means  of  straight  lines,  a  sector  is  divided  into  a  system  of 
rectangles,  triangles,  and  trapezoids.  Having  measured  the  required  values 
on  a  map,  the  area  of  these  figures  is  determined  from  the  following  for¬ 
mulas: 

the  area  of  a  rectangle  P  with  sides  a  and  b 

P  =  ab; 

the  area  of  a  right  triangle  P  with  lebs  be 
P  =  bc/2; 

the  area  of  a  triangle  I’  with  side  b  and  altitude  h 

P  =  bh/2i 

the  area  of  a  trapezoid  with  parallel  sides  a  and  b,  and  altitude  h 
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Chapter  IV 


Work  with  Aerial  Photos 


1.  Calculation  of  the  Number  of  Aerial  Photos  and  the  Preparation 

of  a  Request  for  Aerial  Photography _ 

a)  Calculating  the  number  of  aerial  photos  on  a  route 

Table  20 


Number  of  aerial  photos  on  a  route  100  km  long 


MicbjtiO  (mhcao 
uerpo*  a  1  cm) 

a 

Psawep  aapocHKMKoa.  cm  ^ 

isxn 

30X30 

50X50 

30 

230 

140 

85. 

40 

17S 

105 

65 

SO 

140 

85 

50  • 

CO 

115 

70 

42 

70 

100 

60 

36 

80 

90 

55 

32 

90 

80 

47 

28 

100 

70 

42 

25 

120 

60 

35 

21 

140 

50 

30 

18 

ICO 

45 

26 

1G 

180 

40 

23 

14 

200 

35 

21 

13 

250 

28 

17 

10 

300 

23 

14 

9 

400 

18 

II 

7 

500 

14 

9 

5 

Key:  a  -  scale  (number  of  meters  in  1  cm)}  b  -  size  of 
aerial  photos,  cm. 

Hemarkss  1.  In  calculating  the  number  of  aerial  photos  on  a  route 
longer  or  shorter  than  100  km,  the  number  of  aerial  photos  determined  from 
the  table  is  changod  proportionally  to  the  length  of  the  route. 

2.  In  aerial  photography  with  a  longitudinal  overlap  of  60%  (used  in 
stereoscopic  interpretation)  the  number  of  aerial  photographs  is  doubled. 

b)  Calculation  of  the  number  of  aerial  photos  for  a  region  (area) 

Table  21 

Number  of  aerial  photos  for  a  region  with  an  area  of  1,000  square 
kilometers  (longitudinal  overlap  20%,  transverse  overlap  31%; 


MiauriO 

MttpOi  9  1  CM) 

a 

Puwep  itpocHMMKOt,  cm  ^ 

nxu 

30X30 

50X50 

30 

9100 

2400 

860 

40 

5100 

1350 

480 

50 

3300 

850 

310 

60 

2300 

590 

215 

70 

1650 

440 

160 

80 

1300 

330 

120 

90 

1000 

260 

| 

95 

Key:  a  -  scale  (number  of  meters  in  1  cm);  b  -  size  of 
neri  ll  photos,  cm. 


{Table  21  cent*) 


Key:  a  -  seals  (number  of  meters  in  1  c«)$  b  -  size  of  aerial 
photos,  cm. 

Remarks:  t«  In  calculating  the  number  of  aerial  photos  for  a  region 
with  a  different  area,  the  number  of  norial  photos  indicated  in  the  table  is 
changed  proportionally  to  the  size  of  the  area. 

3.  With,  aerial  photography  with  a  longitudinal  overlap  of  60%  and  a 
side  overlap  of  35%,  the  number  of  aerial  photos  is  doubled, 

Example.  The  area  of  a  region  is  3,000  km,  the  scale  of  photography 
is  1:20,000,  the  size  of  the  aerial  photos  is  30  x  30  cm,  longitudinal  overlap 
is  60%,  side  overlap  is  35%. 

The  number  of  aerial  photos  equals  53  *  3000/1000  •  2  =  330. 
o.l  Request  for  aerial  photography 

The  request  for  aerial  photography  is  inode  on  the  basis  of  the 
missions,  the  accomplishment  of  which  it  should  support. 

In  the  request,  the  following  are  indicated: 
purpose  of  photography; 
area  of  photography; 

required  sc, lie  of  photography  (with  oblique  photography,  the  scale  is 
indicated  along  the  main  horizontal); 

types  and  number  of  photo  documents  requi/ed; 
sequence  and  times  for  preparing  the  documents; 
special  requirements  (overlap,  perspective,  and  others); 
time,  methods,  and  place  for  delivery  ol'  photo  documents; 
times  for  repeated  photography  (where  necessary). 
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d)  Typical  scale*'  for  aerial  photography 

Table  22 


Objects  and  missions  of  aerial  photography 

Scale 

Terrain 

Detailed  study  of  terrain  (routes,  water 

lines,  etc.) 

1:  8,000  -  1:10,000 

Familiarity  with  general  nature  of  terrain 

1:10,000  -  1:40,000 

Defense 

Familiarity  with  general  nature  of  defense 

Disclosure  of  type  of  defensive  structures 

1:12,000  -  1:15,000 

and  materiel 

1:  4,000  -  1:10,000 

2.  Preparation  of  Aerial  Photographs  for  Work 

The  preparation  of  aerial  photos  (mosaics)  for  work  includes  familiarity 
with  the  aerial  photos  and  tying  them  to  a  mop;  under  necessary  conditions, 
the  orientation  of  the  aerial  photo  and  the  plotting  of  a  coordinate  grid 
on  the  aerial  photo  are  performed. 

In  becoming  acquainted  with  an  aerial  photo,  the  scale,  type,  area, 
and  time  of  aerial  photography  are  clarified.  This  information  is  usually 
found  on  the  moscaic  or  is  reported  additionally  when  sending  out  the 
aerial  photos.  On  individual  aerial  photos,  at  the  moment  of  photography 
the  following  are  recorded:  number  of  aerial  photo,  the  size  of  focal 
length  of  the  aerial  camera  in  millimeters,  the  reading  of  the  round  level, 
and  time  (hours  and  minutes). 

3 .  Determining  the  Scale  of  a  Vertical  Aerial  Photo 

a)  Determining  the  scale  of  an  aerial  photo  from  the  focal 
length  of  the  AFA  (aerial  camera)  and  Che  altitude  of 
photography 

The  scale  of  an  aerial  photograph,  mg,  is  determined  from  the  focal 
length  f  and  the  altitude  of  photography,  H,  according  to  the  formula 

1/m  =  f/ II. 

s 

Example.  The  focal  length  is  200  mm,  the  altitude  of  photography  is 

1/m  =  0.2/4000  =  1/20,000. 


4000  meters: 


c?  4ue~K{t*Zf*z 
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b)  Determination  of  the  scale  of  an  aerial  photo  from  a  map 
The  scale  of  an  aerial  photo  is  determined  from  a  map  from 
the  formula 


l/ms  *  !/5k*k  * 

where 

I  is  the  length  of  a  lino  on  tho  photo; 

is  the  length  of  the  line  cn  the  map; 

mj{  is  the  denominator  of  the  numerical  scale  of  tho  map. 

Where  possible,  the  line  from  i-hich  tho  scale  is  determined  should  lay 
in  the  middle  portion  of  the  photo  and  be  as  long  as  possible;  the  terminal 
points  of  the  lino  should  be  sharply  expressed  on  the  photo,  be  shown  pre¬ 
cisely  on  the  map,  and  be  located  at  the  overage  altitudes  of  the  given  terrain 

For  increased  -<c curacy  and  chock,  the  scale  of  the  photo  should  be 
determined  at  least  twice  in  various  lines  of  direction  and  tho  average 
should  be  taken  as  the  final  resuit. 

Example.  The  scale  of  the  map  is  1:50,000,  the  length  of  the  first  line 
on  the  aerial  photo  is  8.5  era,  on  the  map  5.2  cm;  the  length  of  the  second 
line  on  the  photo  is  5.9  cm,  on  the  map  3*6  cm: 

l/ms  *  8. 5/5*2  •  50,000  =  1/30,588; 

l/mg  *  5. 9/3. 6  *  50,000  =  1/30,500. 

The  average  scale  l/ms  equals  1/30,548. 

c)  Determining  the  scale  of  an  aerial  photo  on  the  ground 

The  scale  of  an  aerial  photo  is  determined  from  measurements  on 
the  ground  or  from  known  dimensions  of  some  obj<  .t  according  to  the  formula 

where 

I. 

i 

8 

4.  Orienting  the  Aerial  Photo 

a)  Determining  the  direction  of  the  men on  on  aerial  photo 
using  a  compass  on  the  ground 

The  aerial  photo  is  oriented  along  a  line  on  the  ground  by  pro¬ 
cedures  which  are  similar  to  the  orientation  of  a  !:•».»,  .i.td  then  a  compass 
is  placed  on  the  aerial  photograph  and  the  north-soi  \h  i  'r.<  of  direction 
(magnetic  meridian)  is  drawn  along  the  magnetic  needle. 


l/m  =  j  /L, 
3  s 


is  the  length  of  a  line  which  is  measured  on  the  ground  or  the  actual 
size  of  a  known  object  represented  on  the  rlvoto; 
is  the  length  of  the  line  (object)  on  the  ;,.hoto. 


(1) 

(2) 
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b)  Determining  the  line  of  direction  of  the  meridian  on  the  aerial 
photo  from  a  map 

Two  common  points  (No.  1  and. No.  2,  fig.  46)  are  identified  on  the 
aerial  photo  and  on  the  map  and  straight  lines  are  drawn  through  them. 

The  aerial  photo  is  placed  on  the  map  in  such  a  way  that  line  of  direction 
No.  1  -  No.  2  of  the  aerial  photo  coincides  with  line  of  direction  No.  1  - 
No.  2  on  the  map.  Then,  a  line  is  drawn  on  the  aerial  photo  which  is  parallel 
to  one  of  the  side  margins  of  the  map.  This  line  will  bo  the  direction  of 
the  true  (geographic)  meridian. 


46.  Determining  the  direction  of  the  meridian  on  an 
aerial  photo  from  a  map. 

a  -  map;  b  -photo;  c  -  north;  d  -  south. 

Determining  the  direction  of  the  meridian  on  an  aerial  photograph 
from  the  shadow  and  time  of  photography 

an  aerial  photo,  the  shadow  of  some  object  is  identified  (tree, 
along  the  direction  of  the  shadow  a  line  is  drawn  from  which 
we  use  a  protractor  to  lay  off  to  the  right,  if  the  photo  was  token  before 
noon  (or  to  the  left  if  the  photo  was  taken  after  noon)  the  t  >gle  t  which 
equals  a  product  of  15°  (average  angle  of  rotation  of  the  earth  around  its  axis 
in  one  hour)  times  the  difference  between  the  statute  time  of  noon  (13  hours) 
and  the  time  of  photography.  The  line  of  direction  which  is  laid  off  re¬ 
presents  the  true  meridian.  ^ 

C 

..-4 

Figure  47.  Determining  Mis¬ 
direction  of  a  meridian  from 
the  shadow  and  time  of 
photography. 


Figure 

c) 

On 

tower)  and, 
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Example.  Time  of  photog -aphy  is  1000  hours. 

t  =  15°  •  (13  -  10)  =  45°. 

The  calculated  angle  is  laid  off  to  the  right  of  the  line  of  direction 
of  the  shadow  and  the  direction  to  north  is  obtained  (fig.  47). 
d)  Tying  an  aerial  photo  to  a  map 

Tying  aerial  photos  to  a  map  means  finding  on  the  map  the-  limits 
of  the  sector  represented  on  the  aerial  photo.  For  this,  one  or  several 
of  the  most  prominent  terrain  objects  are  identified  on  the  aerial  photo 
(river,  lake,  railroad,  or  highway)  and  they  are  sought  on  the  map;  toon, 
all  common  terrain  features  of  the  aerial  photo  and  the  map  are  identified 
and  from  them,  the  sector  represented  on  the  photo  is  outlined  e,.  the  mup. 

To  facilitate  the  tie-in,  it  is  recommended  that  the  sea  e  of  the  aerial 
photo  be  determined  ahead  of  time  and  that  the  aerial  photo  oo  oriented 
relative  to  the  directions  of  the  compass.  This  will  pewit  using  procedures 
recommended  for  the  transfer  of  an  object  from  an  aerial  photo  to  a  map 
for  determining  the  boundaries  of  the  photo  on  the  map  (see  Section  5, 
this  chapter). 


5 •  The  Transfer  of  Objects  from  an  Aerial  i’hoto  to  a  Map 

a)  The  transfer  of  objects  from  a  vertical  aerial  photo  to  a 
map  from  terrain  points 

Common  terrain  points  are  identified  on  the  aerial  photo  and  the 
map  and  the  required  objects  arc  transferred  by  eye  by  distances  measured 
from  the  nearest  terrain  points.  Iti1,  method  is  used  when  great  accuracy  is 
not  required  and  the  map  and  the  aerial  photo  ha.e  many  common  terrain 
points. 

b)  Transfer  of  objec' >  f ront  a  vertical  aerial  photo  to  a  map  by 
intersection 

Two  common  points  are  solcc.,.d  on  the  map  and  photo.  These  points 
should  bo  selected  in  sur^  a  '-ay  that  the  angle  between  the  lines  of  direction 
to  the  object  being  ti if'ir/% erred  within  limits  of  30  to  150°  and  the  distances 
are  as  short  an  possi'-le.  »<••;«>; ni  AC  nnd  BC  (fig.  48)  are  measured  on 
the  photo  nnd,  on  the  in'  p,  .<>  -  s  .<re  drawn  from  the  corresponding  points  with 
radii  which  equal  these  Segments  at  map  scale;  the  point  cf  intersection  of 
the  arcs  will  pr  /vide  the  position  of  the  object  on  the  map.  To  check  the 
intersection,  it  is  per  -••mod  from  a  thitd  point. 

The  conversion  of  distances  of  the  photo  to  distances  of  the  map  is 
performed  as  i  rule  with  the  use  of  a  proportional  scale  which  is  constructed 
especially  lor  given  aerial  photos  nnd  maps  or  with  the  use  of  proport ional 
dividers  vsee  Chapter  1'. 


Figure  48.  Transfer  of  objects  from  an  aerial  phaw  a  map  by 
intersection. 

a  -  aerial  photo;  b  -  map. 


The  intersection  method  is  used  when  the  object  (ta:','_s)  my^t  oe 
shown  on  the  map  as  precisely  as  possible  and  there  are  few  vo»i.>on  terrain 
points  on  the  aerial  photo  and  the  map. 

c)  Transfer  of  objects  from  a  vertical  aerial  photo  to  *  map  from 
the  grid 

Three  or  four  common  points  are  selected  both  on  the  map  and  c; 
the  photo  and  they  are  connected  with  straight  lines.  Each  side  of  the 
similar  figure  which  is  obtained  is  divided  into  an  equal  number  of  parts 
and  the  corresponding  points  are  connected  by  lines.  Thus,  a  grid  of  desired 
del  sity  will  be  construct’d  on  the  aerial  photo  and  the  map  from  the  cells 
of  which  the  oojects  are  transferred. 

This  method  is  u;  ed  when  it  is  required  to  transfer  many  objects  and 
the  aerial  photo  and  .nap  have  few  common  terrain  points. 

d)  Construction  of  a  proportional  scale 

A  proportional  scale  is  used  to  transfer  at  mop  seal  segments 
which  are  measured  on  an  aerial  photo  or  vice  versa.  To  construct  a 
proportional  scale,  two  common  points  are  selected  on  botn  the  aerial  photo 
and  the  map.  The  selected  segment  AH  is  measured  on  the  aerial  photo  and 
laid  off  on  a  piece  of  paper  (fig.  49).  This  same  segment  is  measured  on 
the  map  and  laid  off  from  point  11  in  a  direction  perpendicular  to  line  All; 
points  A  and  b  are  connected  Iv  a  straight  line  and  lines  are  drawn  parallel 
to  Hb. 


6 


'  <iure  4‘).  Proportional  ‘-rale. 

i  -  distant  e  on  *’.e  photoqi  aph;  b  •  (list  ai<  e 
on  the  m.ip. 
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The  transfer  from  the  dimensions  of  the  aerial  photo  to  the  dimensions 
on  the  map  is  performed  in  the  following  manner.  The  required  segment  AC 
is  measured  on  the  aerial  photograph  and  is  laid  off  from  point  A  along 
the  line  All.  At  the  point  C  which  is  obtained,  the  measurer  is  turned 
parallel  to  13b  and  the  span  of  the  divider  is  reduced  until  it  is  tangent  to 
line  Ab;  segment  Cc  will  correspond  to  the  distance  on  the  map. 

e )  The  transfer  of  objects  from  an  oblique  aerial  photo  to  a  map 
(.inharmonic  method) 

On  both  the  map  and  the  aerial  photo,  four  points  are  selected  which 

do  not  lay  along  the  same  straight  line  (fig.  50).  On  the  aerial  photo, 

from  one  point  a,  lines  of  direction  are  drawn  to  the  three  other  points 
b,  c,  and  d,  and  the  object  m  which  i3  to  be  transferred  to  the  map;  on  the 
map,  similar  lines  of  Direction  Ali,  AC,  AD  are  drawn.  A  strip  of  paper  is 
placed  on  the  aerial  photo  in  such  a  way  that  it  intersects  all  the  lines  of 
direction  which  have  neon  drawn,  and  the  intersection  of  linos  of  direction 
ab,  ac,  am,  and  ad  with  the  edge  of  the  paper  is  marked  on  it.  The  strip 

of  paper  is  placed  on  the  map  in  such  a  way  that  the  lines  which  are  drawn 

on  the  map  from  A  coincide  with  the  corresponding  marks  on  the  strip  of 
paper;  after  this,  the  mark  of  the  line  of  direction  to  {joint  M  is  trans¬ 
ferred  from  the  paper  to  the  map  and  line  AM  is  drawn  from  point  A. 

The  described  actions  are  repeated  in  order  to  obtain  a  second  line  of 
direction  to  point  M  on  the  map,  but  point  b  is  taken  as  the  center  of  the 
cluster  of  rays.  The  intersection  of  the  two  lines  of  direction  at  {joint  M 
will  provide  the  position  ol  the  object  on  a  map. 


ligure  .(> .  transfer  of  a  poMii  1 1  om  the  aerial  photograph  to 
a  map  by  the  anhormonic  method. 

l‘or  a  check,  all  actions  al  <>  lepeated  once  again,  but  (joint  c  oi 
d  is  taken  as  tile  centei  ol  the  clusici  ol  ra\s. 
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photo 


Figure  51.  Constructing  an  oblique  grid  on  an  oblique  aerial 
photograph. 


f)  Constructing  a  projective  grid  on  an  oblique  aerial  photo 
for  the  transfer  of  objects  to  a  map 

Four  corresponding  points  (l,  2,  3.  M  ore  found  on  the  aerial 

photo  and  the  map  and  are  connected  by  straight  lines  (fig.  51).  Diagonals 

are  drawn  in  the  quadrangles  which  are  obtained,  and  the  points  of  their 

iitersection  (5)  are  found.  Straight  line  ab  is  drawn  at  a  distance  of 

2-3  cm  to  the  right  of  the  point  (5)  parallel  to  side  (1,  3)  until  its 

interseition  with  the  sides  of  the  quadrangle.  (Similar  actions  are  accomplished 

on  the  photo  and  on  the  map.)  A  straight  line,  ac,  is  drawn  from  point  a 

parallel  to  the  diagonal  (1,  A ) ,  and,  from  point  b,  a  straight  line 

parallel  to  diagonals  (2,  j).  A  straight  line  is  drawn  through  the  point 

of  intersection  of  lines  ac  and  be  and  |x>inl  (r>).  This  line  divides  the 

initial  quadrangle  into  two  projective  figures. 

Ihe  position  of  lines  (8,  '>  >  is  found  in  the  same  manner  (i>,  fig.  "■!, 
the  t  oust i uct ion  is  given  b\  a  fine  dotted  line!.  As  a  result  of  the  con¬ 
struction  ol  line  (8,  g),  four  protective  figutes  are  formed. 
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Next,  the  division  of  the  obtained  figures  into  smaller  figures  is 
performed  in  the  following  manner:  diagonals  are  drawn  in  the  quadrangles 
which  have  been  obtained  and  tl "  Doints  of  their  intersection  are  connected 
by  straight  lines  which  are  extended  in  both  directions. 

The  projective  grids  are  used  when  it  is  necessary  to  transfer  a  large 
numbei  of  objects  from  an  oblique  aerial  photo  to  a  map.  The  precision  of 
the  visual  transfer  of  objects  with  a  size  of  projective  squares  of 
2  x  2  cm  is  on  the  order  of  ±  2  mm. 


6.  Plotting  a  Kilometer  Grid  on  an  Aerial  Photo  and  Determining  the 

Coordinates  of  Points _ 

a)  Plotting  a  kilometer  grid  on  a  vertical  aerial  photo  (the 
quadrangle  method) 

Four  corresponding  points  are  selected  both  on  the  aerial  photo  and 
on  the  map.  The  points  should  be  clearly  expressed  on  the  aerial  photo, 
shown  precisely  on  the  map,  should  be  disposed  at  the  average  altitude  of 
the  given  terrain,  and  should  form  a  quadrangle.  The  selected  points  are 
connected  by  lines  and  the  points  of  intersection  of  the  sides  of  the 
quadrangle  are  transferred  with  kilometer  lines  from  the  map  to  the  aerial 
photo.  To  transfer  the  points  of  intersection  of  the  lines  (fig.  52),  we 
successively  measure  on  the  map  segments  A— 1 ,  A-8,  B-2,  B-3,  C-A,  C-5, 

D/6,  and  D-7,  we  transfer  them  at  the  scale  of  the  aerial  photo,  and  we 
lay  them  off  on  the  aerial  photo  from  the  corresponding  points  in  the  same 
direction  as  on  the  map.  Per  example,  segment  A-8,  after  conversion  to  the 
photo  scale,  is  laid  off  from  point  a  in  the  direction  of  d,  etc.  The  trans¬ 
ferred  points  are  connected  in  accordance  with  the  map  by  pairs:  1-6,  2-5,  3-8, 
A-7;  those  will  also  be  the  kilometer  lines.  They  are  numbered  as  is 
customarily  done  on  maps. 


Figure  r>2.  Plotting  a  kilometer  grid  on  an  aerial 
photo. 


t> )  Del  emiining  cool  dir.at  es  o<  a  point  from  a  gtidded  aerial 
photo  (with  ,i  ruler  with  lentimeter  diunonsl 

lo  determine  <  ooi  dmat  e  .  of  a  point  ,  rulei  is  plated  on  an 
aei  i  ,1  pliot  ogiaph  in  *  ti<  h  a  wa\  that  its  /<io  line  tom  he-  t  lie  hoii/ontal 
I  lilt  <>  I  tit,  gild  Will.ti  111-,  below  the  who-,  » mu  din.it  es  a!  e  telle) 
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determined  and  the  line  which  signifies  10  cm  touches  the  adjacent  upper 
line;  at  the  same  time,  the  edge  of  the  ruler  should  pass  through  the  given 
point  (fig.  53).  The  reading  on  the  ruler  opposite  the  point,  multiplied 
by  ten,  will  given  the  size  of  the  segment  along  tile  X-axis  in  meters 
(fig.  53a). 

The  segment  along  the  X-axis  is  determined  in  a  similar  manner  but  the 
ruler  is  placed  between  the  vertical  lines  in  such  a  way  that  the  zero  mark 
is  on  a  vertical  line  disposed  to  the  left  of  the  point  and  the  line  which 
corresponds  to  10  cm  touches  the  vertical  line  which  lays  to  the  right  and 
the  edge  of  the  ruler  passes  through  the  point  the  coordinates  of  which  ore 
being  read.  Figure  53b  shows  the  position  of  the  ruler  in  reading  the  y 
value.  Coordinates  of  point  a:  x  =  18370,  y  =  04300. 

With  distances  between  coordinate  lines  greater  than  10  cm  (the  scale 
of  the  photo  is  greater  than  1:10,000)  the  coordinates  are  read  with  a 
20-centimeter  ruler  as  described  above;  however,  the  reading  which  is  ob¬ 
tained  along  the  ruler  is  divided  in  half  in  this. 


Figure  53*  Determining  coordinates  of  a  point  using  a  ruler. 

c)  Determining  the  coordinates  of  objects  from  aerial  photos 
The  coordinates  of  objects  which  have  been  discovered  from  aerial 
photos  are  determined  primarily  with  the  use  of  topographic  maps.  For  this, 
the  objects  ai e  transferred  from  the  aerial  photo  to  the  map  by  the  methods 
indicated  in  Section  5  of  this  chapter. 

With  a  large  number  of  object*,  which  have  heo't  discovered,  a  kilometer 
grid  is  cons  .*u<trel  on  the  ,«ei  ial  photo  (see  point  a  of  this  paragraph) 
and  then  the  coordinates  of  the  objects  are  read  directly  from  the  aerial 
photo . 

lvrrors  in  determining  coordinates  of  ohiects  fiom  aerial  photos  with 
the  use  of  a  map  depend  on  the  nature  of  the  terrain  relief,  the  amount 
of  adeviat  ion  of  the  optical  axis  of  the  aerial  camera  from  the  virtual, 
the  scale  of  tile  map,  the  error  in  transferring  the  object  to  *he  map,  and 
the  ertor  in  reading  the  coordinates.  Hie  total  mean  error  in  the  determina¬ 
tion  of  rectangular  coordinates  from  vertical  aerial  photos  of  flat  terrain 
with  tin  vise-  of  simple  graphic  methods  for  t  rails  1  erring  the  posit  ion  of  the 
ohiects  from  the  rei  i.tl  photo  to  the'  map  is  on  the  order  of  n.m  at  the  'c  ale 
of  the  map. 
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7.  Determining  the  Displacement  of  Points  on  an  Aerial  Photo  Due  to 

Terrain  Relief  _ _ 

In  measurements  on  aerial  photos  of  mountain  terrain,  consideration 
should  be  given  to  the  displacement  of  points  due  to  terrain  relief.  The 
amount  of  displacement  of  points  on  the  aerial  photo  relative  to  their  true 
(plane)  position  as  a  result  of  the  effect  of  terrain  relief  (relief  errors) 
in  determined  from  the  formula 


Ar  =  hr/ll 

where 

Ar  is  the  amount  of  displacement  of  the  point  due  to  relief; 
h  is  the  amount  that  a  given  point  is  above  the  moan  altitude  of  the 
given  terrain; 

r  is  the  distance  from  the  principal  point  to  the  point  whose  displace¬ 
ment  is  being  determined; 

H  is  the  altitude  for  photography. 

The  size  of  the  error  A*"  for  some  terrain  conditions  and  given  altitudes 
of  photography  is  given  in  Table  23. 


Table  23 


Typical  amounts  of  displacement  of  points  due  to  relief  on  a 


vortical  aerial  photo 
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4000 

0,3 

0.5 

1.2 

2.4 

3.1 

6.2 

6.2 

12.5 

6000 

0.2 

0,3 

0,8 

1.6 

2.1 

4.2 

4.2 

$.3 

6000 

0.1 

0,2 

0.6 

1.2 

1.6 

3,2 

3.2 

6,3 

Key:  a  -  altitude  of  photography,  H,  meters;  b  -  amount  of  displacement 
of  points  Ar,  mm;  c  -  flat  terrain,  II  =  20  meters;  d  -  hilly 
terrain,  II  =  100  meters;  e  -  mountain  terrain,  II  =  250  meters; 
f  -  mountain  terrain,  II  =  500  meters. 


0.  Interpretation  of  Aerial  Photos 

a)  (ieneral  procedure  for  interpretation 

The  interpretation  of  aerial  photos  is  preceded  !>>  their  preparation 
for  work,  i.e.,  clarification  (and  where  necessary  -  determination)  of  the 
scale,  type,  time,  and  area  of  photography,  as  well  as  the  tying  of  the 
aerial  photo  to  a  map. 
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Interpretation  is  accomplished  in  o  certain  sequence.  First,  the  aerial 
photo  is  examined  without  any  instruments  or  with  the  use  of  a  large 
magnifying  glass  with  a  small  magnification  (usually  1.5X  to  2X);  in  this, 
the  main  objects  of  the  terrain  (populated  places,  roads,  rivers,  etc.) 
and  the  most  noticeable  military  objects  (firing  trenches  and  communication 
trenches,  artillery  firing  positions,  and  so  forth)  are  disclosed.  The 
detailed  interpretation  is  conducted  by  sections  (lines  or  directions), 
considering  the  objects  which  have  been  disclosed  earlier  and  their  inter¬ 
connection  and  with  the  use  of  a  large-magnification  magnifying  glass  and 
stereoscope. 

The  results  of  the  interpretation  are  recorded  with  the  corresponding 
conventional  symbols  directly  on  the  aerial  photo  (in  this,  the  symbol  is 
placed  alongside  the  photo  image  of  the  object)  or  the  objects  which  have 
been  detected  are  transferred  to  a  map. 

For  a  more  complete  and  correct  disclosure  of  topographic  and  tactical 
objects,  it  is  recommended  that  the  interpretation  of  oven  a  few  separate 
aerial  photos  be  conducted  on  the  terrain.  Aerial  photos  which  have  been 
interpreted  in  this  manner  subsequently  serve  as  a  key  (standard)  for  the 
interpretation  of  other  aerial  photos  of  the  given  area. 

b)  The  most  important  recognition  factors  which  are  used  in 
interpretation 

The  detection  and  identification  of  objects  on  aerial  photos  is 
achieved  first  of  aJl  on  the  basis  of  a  number  of  common  recognition  factors 
(interpretation  factors).  The  most  important  of  them  are:  the  form  of  the 
object's  image,  the  size  of  the  object's  image,  the  tone  of  the  object's 
image,  the  shadow  from  the  object,  the  mutual  disposition  of  objects,  traces 
(signs)  of  the  activity  of  the  object. 

Form  of  the  object's  image,  a  direct  and  permanent  recognition  factor. 

It  depends  on  the  angle  of  incline  of  the  optical  axis  of  the  aerial  camera. 

In  a  plane  aerial  photo,  the  shape  of  the  object's  image  is  similar  to  the 
plane  outline  of  the  object  on  a  map,  i.e.,  it  corresponds  to  a  view  from 
above. 

Size  of  the  object's  image,  a  direct  and  permanent  recognition  factor. 

It  depends  on  the  scale  of  the  aerial  photo.  Actual  dimensions  of  tho  ob¬ 
ject  are  determined  from  its  imago  on  the  aerial  photo  by  one  of  the  formulas: 


L  =  lm  or  h  =  L l/l  , 


whore 


m  is  the  denominator  of  the  numerical  scale  of  tt.  aerial  photo; 

I-  is  the  actual  dimensions  (length  and  width)  of  the  object; 
l  is  the  size  of  the  object's  image  on  the  aeriai  photo; 

I„  and  are  the  actual  dimensions  of  a  known  object  and  the  dimensions 

of  its  image. 
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The  tone  of  the  object' 8  image,  the  degree  of  darkening  of  the 
emulsion  on  the  aerial  photo.  The  difference  in  the  tone  of  the  object's 
image  and  the  surrounding  background  is  a  necessary  condition  for  the  dis¬ 
closure  of  an  object.  The  tone  of  the  object's  image  depends  on: 

the  general  and  spectral  reflective  capability  of  the  object  and  the 
conditions  of  its  illumination; 

the  nature  of  the  object's  surface  (smooth  surfaces  turn  out  lighter 
than  rough  surfaces,  other  things  being  equal); 

the  condition  of  the  object's  surface  (wet  surfaces  come  out 
darker  than  dry  surfaces); 

the  conditions  for  the  aerial  photography,  and  the  quality  of  the 
photographic  materials  and  their  processing. 

The  shadow  from  the  object,  -the  outline  and  size  of  the  shadow  depends 
on  the  altitude  of  the  sun  (there  is  no  shadow  on  cloudy  days),  the  relief 
of  the  terrain  (on  which  the  shadow  falls),  and  the  direction  of  illumination. 
The  shadow  supplements  the  representation  of  the  object's  form  and  permits 
defining  in  detail  the  actual  purpose  of  the  object  and  determining  its 
height.  The  height  of  an  object  can  be  determined  from  the  length  of  the 
shadow  by  one  of  the  formulas 

H  .  =  h  m  tan  m  or  H  .  =>  hjl./h, 
ob  t  s  v  ob  t  1  1 

where 

H  ^  is  the  actual  height  of  the  object; 

h^  is  the  length  of  the  object's  shadow  on  the  aerial  photo; 

mg  is  the  denominator  of  the  numerical  scale  of  the  aerial  photography; 

<p  is  the  angle  ofincline  of  the  sun's  rays; 

M1  and  h^  are  the  actual  height  of  a  known  object  and  the  length  of  its 
shadow  on  the  aerial  photo. 

The  mutual  position  of  the  objects,  on  indirect  recognition  factor  of 
objects  which  have  n  certain  connection  with  each  other  and  with  the  sur¬ 
rounding  atmosphere. 

Traces  (signs)  of  the  object's  activity,  an  indirect  recognition  factor. 
Traces  of  activity  of  troops  and  equipment  frequently  are  identified  easily 
on  an  aerial  photo  (a  network  of  trails,  well-trodden  approach  routes, 
traces  of  tracks,  muzzle  blast  a»’eas  at  guns  which  are  firing,  etc.)  and 
permit  establishing  the  presence  and  nature  of  troops  and  equipment. 

Objects  are  discovered  on  aerial  photos,  ns  a  rule,  from  the  aggregate 
of  recognition  factors  since  they  are  mutually  connected  and  cause  each 
other. 
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c)  Primary  recognition  factors  of  terrain  objects  (fig.  54) 
Populated  places  are  easily  idontifiod  from  the  characteristic 
structure  of  the  image  (they  rocnll  the  image  of  a  populated  place  on  a 
topographic  map);  in  rural  populated  places,  the  personal  plots  are  easily 
visible. 

Railroads  are  easily  identified  from  their  straight  lines  and  large 
rndiuB  curves;  intersections  with  vehicular  and  horse-drawn  transport  roads 
are  most  often  at  right  angles;  tho  tone  of  the  image  of  railroads  is 
primarily  grey  (darker  than  that  of  highways). 

Highways  are  easily  noticeable  from  the  clear  outline  of  the  roadbed 
(in  the  form  of  a  thin  strip  of  uniform  width,  primarily  of  light  tone) 
with  straight-line  sectors  and  geometrically  correct  curves  (tums)t  branches 
and  intersections  (at  any  angle)  with  other  vehicle  and  horse-drawn  transport 
roads  are  typical. 

Dirt  roads  are  identified  from  their  winding  outline  of  their  well- 
trodden  track  in  tho  form  of  lines  or  narrow  strips  of  non-uniform  thickness, 
primarily  of  a  light  grey  tone,  and  with  numerous  branches  and  intersections. 

Rivers  (streams)  are  identified  from  the  characteristic  shape  in  tho 
form  of  winding  strips  of  extremely  varied  width  of  homogeneous,  primarily 
dark  grey  tone;  bodies  of  water  with  dirty,  turbid  water  appear  lighter  than 
iKidios  of  water  with  clonn  water.  Fords  are  identified  from  roads  which 
approach  tho  river  and  shallows  which  are  depicted  in  a  lighter  tone  than 
deep  sections  of  the  river. 


Figure  54.  Picture  of  some  terrain  elements  in  a  vertical  aerial 
photograph ! 

1  -  city-typo  populated  place;  2  -  rural-type  populated 
place;  3  -  railroad;  4  -  highway;  5  -  improved  dirt  road; 

6  -  dirt  roads;  7  -  metal  and  ferroconcrete  bridges; 

8  -  stone  bridges;  9  -  bridges  for  overpass  over  roads; 

10  -  coniferous  forests;  11  -  decidious  forests;  12  -  brush; 
13  -  sparse  woods;  14  -  pasture;  15  -  quarries;  16  -  swamps; 
17  -  lakes;  18  -  gullies;  19  -  peat  works. 
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Forests  and  brush  are  obtained  in  the  aerial  photo  in  the  fora  of  dark 
grey  sectors  with  a  more  or  less  clearly  expressed  grainy  image. 

Relief.  Easily  noticeable  from  the  configuration  of  the  shadows  of 
gullies,  washouts, precipices,  and  other  deep  folds  of  the  relief.  The  form 
of  the  relief  with  gentle  slopes  on  an  aerial  photo  may  as  a  rule  bo  recog¬ 
nized  only  with  the  use  of  a  stereoscope. 

Soils  may  be  recognized  from  the  tone  of  the  image,  but  only 
partially  and  with  a  low  degree  of  reliability.  Sands  are  pictured  with  light, 
even  tone.  Rocky  soil  also  provides  a  light  image,  with  an  uneven  tone. 

Clayey,  loamy,  and  sandy  loam  soils  are  represented  by  various  tones  from 
grey  to  dark. 

Plowed  fields  are  recognized  comparatively  easily  from  the  rectilinoarity 
of  the  outlines  of  the  sectors,  and  furrows  are  often  visible  in  the  direction 
in  which  the  soil  is  worked,  the  tone  of  the  image  of  the  plowed  fields  is 
primarily  light.  Natural  grassy  cover  (meadow)  is  represented  by  an  even 
grey  tone. 

Swamps  are  recognized  first  of  all  from  the  tone.  The  tone  of  the 
imago  of  swamps  is  dark  grey,  often  with  fine-grained  apots  (brush),  some¬ 
times  with  a  fibriou3  structure;  a  darker  tone  usually  corresponds  to  the 
wetter  places. 

d)  Primary  recognition  factors  of  some  military  objects  (fig.  55) 
Rocket  shells  have  comparatively  small  dimensions,  are  easily  camou¬ 
flaged,  and  therefore  their  dependable  recognition  is  difficult.  Most 
often,  rocket  shells  are  disclosed  from  indirect  factors.  The  basic  ones 
are:  preparation  of  launch  areas  and- approach  routes,  the  presence  of 
numerous  special  and  transport  equipment,  elements  of  positions  for  all-round 
ground  and  air  defense,  the  disposition  relative  to  the  front  line,  and 
others. 

Artillery  firing  positions  are  recognized  from  the  images  of  gun 
pits  (they  are  disposed  approximately  in  a  lino),  cover  for  the  personnel 
and  transport  equipment;  approach  routes  also  give  away  artillery  firing 
positions. 

Firing  positions  for  antiaircraft  artillery  (antiaircraft  rockets) 
are  recognized  from  the  presence  of  pits  (in  the  form  of  round  or  rectangular 
pits)  which  are  disposed  in  the  form  of  a  polygon  (more  rarely  in  a  line); 
in  the  center  of  the  position  is  the  control  post,  and  close  to  the  position 
arc  numerous  covers  for  special  and  transport  means. 

Mortar  firing  jwsitions  ar<  recognized  primarily  from  the  characteristic 
form  of  the  pits  and  location.  Mortar  pits  are  obtained  on  aerial  photos  in 
the  form  of  a  dark  small  spot  with  branches  to  the  sides. 
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Firing  trenches  and  communication  trenches  are  easily  identified  from 
the  winding  zigzag-like  or  broken  outline  characteristic  of  them.  The 
image  of  the  firing  trench  is  composed  of  the  image  of  a  ditch  (dark  narrow 
strip),  parapet  (light  strip  along  the  trench),  and  rifle  pits.  Communica¬ 
tion  trenches  are  distinguished  from  firing  trenches  by  the  rarity  of  firing 
pits  or  by  their  absence. 


S 

/ 


Figure  55.  Picture  of  some  tactical  objects  on  an  aerial  photo: 

1  -  firing  trenches)  2  -  communication  trenches; 

3  -  tank  pits;  4  -  positions  for  an  artillery  battery; 

5  -  positions  for  an  antiaircraft  battery;  (j  -  positions 
for  a  mortar  battery;  7  -  antitank  ditches;  8  -  cover 
for  wheeled  vehicles;  9  -  gun  pits. 

Tanks  are  identified  from  the  shape  oi  the  image  (rectangles  with  a 
relation  of  the  sides  of  2:1)  from  the  uneven  tone  (the  tank  turret  is  of  a 
lighter  tone);  the  trails  from  the  tracks  (when  moving  off  roads)  are  some¬ 
times  reflected  on  the  aerial  photo  in  the  form  of  two  clear  parallel 
lines. 

Vehicles  are  recognized  from  their  characteristic  shape  and  from  shadows. 
Light  vehicles  show  up  ir.  the  aerial  photo  in  the  form  of  elongated  light 
spots  and  *  he  shadow,  with  illumination  from  the  side,  is  wedge-like.  Open 
cargo  vehicles  are  pictured  on  an  aerial  photo  in  the  form  of  a  rectangle 
which  is  darker  along  the  edges;  the  leading  part  of  the  rectangle  is  narrower 
(engine  part);  the  shadow  from  a  vehicle  is  stepped.  Covered  cargo  vehicles 
are  pictured  in  the  form  of  light  rectangles  with  a  darker  narrowed  front 
;>ort  ion . 
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e)  Sto-c-oscopic  interpretation 

Stereoscopic  interpretation  is  interpretation  with  the  use  of  a 
stereoscope  (see  Chaoxer  I).  Tt  permits  discovering  three-dimensional  relief 
forms  in  greater  detail  than  with  regular  interpretation, as  well  as  a  number 
of  tactical  objects,  such  os  observation  posts,  radio-technical  means,  etc. 

Stereoscopic  interpretation  is  possible  only  with  the  availability  of 
stereopairs,  i.e.,  of  two  photographs  of  the  same  piece  of  terrain  which  are 
obtained  from  two  points  of  photography.  The  longitudinal  overlap  of  the 
aerial  photos  of  60%  provides  for  stereoscopic  examination  of  any  object 
within  the  limits  of  the  route  wnich  has  been  photographed. 

Setting  up  a  stereoscope  of  the  LZ  type  (see  fi).  1?)  for  the  examina¬ 
tion  of  stereopairs  is  performed  in  tr.e  following  manner:  the  two  photos  of 
the  stereopair  are  placed  ono  on  top  of  the  other  with  the  overlapping  portions 
thus  matching  corresponding  objects.  The  stereopair  is  then  placed  beneath 
the  stereoscope  and,  maintaining  the  mutral  orientation  of  the  photos,  they 
are  shifted  to  the  right  and  to  the  left  by  the  distance  of  the  corresponding 
points,  on  the  order  of  12  cm.  We  look  in  the  stereoscope  with  both  eyes 
simultaneously.  First,  as  a  rule,  the  elements  of  the  right  and  left  photos 
will  be  seen  separately.  As  the  photos  are  moved,  the  corresponding  objects 
will  converge  and,  finally,  will  merge,  thereby  transforming  from  plane  to 
three-dimensional,  stereoscopic  objects.  Precise  adjustment  is  usually 
performed  by  insignificant  movements  of  only  one  aerial  photo. 

A  correctly  placed  stereopair  which  has  been  fastened  by  sr.vul 
weights  or  tacks  permits  examining  various  parts  of  it  later,  .moving  the 
stereoscope  over  it  (in  this,  the  orientation  of  the  stereoscope  relative  to 
the  position  of  the  stereopairs  should  be  preserved,  otherwise  the  stereo¬ 
scopic  effect  will  disappear). 


‘I ' 
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Chapter  V 


Study  of  the  Terrain  in  Combined  Arms  Combat 


The  study  of  the  terrain  consists  of  clarifying  the  nature  and  special 
features  of  the  relief,  protective  and  camouflage  properties  of  the  terrain, 
road  net,  natural  obstacles,  water  supply,  end  other  properties  of  the  terrain 
which  affect  the  operations  of  troops.  Conclusions  necessary  for  the  adoption 
of  a  decision  are  drawn  on  the  basis  of  the  terrain  study. 

Terrain  is  studied  from  topographic  maps,  from  military-geographic 
(topographic)  descriptions,  by  means  of  reconnaissance,  from  data  from  all 
types  of  reconnaissance,  from  aerial  photography  materials,  by  interrogating 
the  local  population,  and  from  other  sources.  In  studying  the  terrain, 
consideration  is  given  to  its  possible  changes  in  the  course  of  combat 
operations,  as  well  as  the  time  of  year  and  weather  conditions. 

Haps  of  various  scales  are  used  to  study  the  terrain.  The  selection 
of  a  map  depends  on  the  nature  of  the  mission  to  be  accomplished  and  the 
terrain.  In  studying  mountain-forest  and  forest-swamp  terrain,  preference 
should  be  given  to  a  map  with  a  scale  of  1:50,000;  in  studying  average 
broken  terrain,  it  is  expedient  to  use  a  map  with  a  scale  of  1:100,000; 
desert  and  steppe  slightly  broken  terrain  can  be  studied  with  sufficient 
thoroughness  on  a  1:200,000  map.  In  selecting  maps,  consideration  should  be 
given  to  their  timeliness  (reliability);  a  recent  map  of  a  smaller  scale 
which  corresponds  to  the  terrain  exactly  may  turn  out  to  be  more  valuable 
than  a  larger  scale  map  which  is  old. 

1 .  Study  of  the  General  Nature  of  the  Terrain 

A  study  of  the  general  nature  of  the  terrain  in  the  area  of  combat 
operations  is  performed  by  examining  a  map.  In  this,  the  type  of  relief, 
basic  traf ficabil ity  conditions,  observation  conditions,  conditions  for 
camouflage,  and  the  protective  properties  of  the  terrain  .,re  clarified. 

The  type  of  reliei  (llat,  hilly,  mountain)  and  its  basic  properties 
are  established  from  absolute  altitudes,  relative  altitude  differences, 
and  the  prevailing  steepness  of  slopes.  For  this,  the  location  of  the  main 
skeletal  lines  of  relief  are  revealed  (rivers,  watersheds).  The  greatest 
and  least  altitude  readings  are  placed  on  the  map  with  notations,  and  the 
prevailing  steepness  of  slopes  is  estimated  visually  (Table  2f»). 


RA-011-68 


131 


Table  24 

Basic  characteristics  and  tactical  properties  of 
relief- 


Type  of 
relief 

Basic  relief  characteristics 

Basic  tactical  characteristics 

Absolute 
height 
above 
sea  level, 
meters 

Relative 

altitude 

difference, 

meters 

Slope 

steep¬ 

ness, 

degrees 

Flat 


Hilly 


Low 

mountains 


Average 

height 

mountains 

High 

mountains 


up  to  300  up  to  25 


up  to  500  25-200 


500-1000  200-500 


1000-2000  500-1000 


above 

2000 


up  to  1  Easily  negotiable  in  any  direction} 
hinders  camouflage  and  protection 
against  weapons  of  moss  destruction 

2-3  Negotiable  except  for  individual 

dements}  promo t os  camouflage 
somewhat  and  defense  against 
woopons  of  mass  destruction 
to  some  "00. 

5-10  Hindors  mas.Jod  employment  of 

heavy  combat  equipment,  promotes 
camouflage  and  protection  against 
wonpons  of  mnsB  destruction 

10-25  Employment  of  heavy  combat  equip¬ 

ment  possible  only  on  individual 
directions}  rolief  favors 
camouflage. 

above  steeper  than  Employment  of  hoavy  combat  equip- 

1000  25  ment  almost  impossible;  relief 

favors  camouflage;  landslides 
are  possible  with  the  employment 
of  weapons  of  mass  destruction , 


The  traffienbility  of  an  area  (strip,  direction)  apart  fr-;s.i  relief  and 
soil,  is  judged  by  the  degree  to  which  the  terrain  is  broken  by  various 
obstacles  and  the  degree  of  development  of  the  road  net. 

The  degree  to  whicn  the  terrain  is  broken  is  estimated  approximately 
from  the  areas  occupied  by  rivers,  streams,  swamps,  ditches,  gulleys,  steep 
slopes,  forests,  and  other  obstacles  which  hinder  troop  operations  (Table  25). 


Variety  of 
terrain 


Table  25 

Basic  indicators  of  terrain  t- al 1 icabil ity 


Belief 


Area  under 
obstacles 


Basic  tactical  properties 


Lightly  broken  fl.it, 
(easily  nogo-  hilly 
t iabl e ) 


up  to  10'V  Massed  employment  of  heavy  combat 

is  possible  in  any  direction 
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(Table  25  cent.) 


Variety  of 
terrain 

Relief 

Area  under 
obstacles 

Basic  tactical  properties 

Average  broken 
(negotiable) 

hilly, 

flat 

About  20% 

Massed  employment  of  heavy  com¬ 
bat  equipment  possible  every¬ 
where,  hindered  somewhat  in 
individual  directions 

Heavily  broken 
(difficult  to 
negotiate) 

mountain, 

hilly, 

flat 

About  30% 

Employment  of  heavy  combat 
equipment  possible  only  in 
individual  directions 

Conditions  for  camouflage  and  observation  are  judged  from  the  nature  and 
volume  of  individual  masks  which  cover  against  observation  using  optical 
and  radio-technical  means,  and  from  the  relief.  The  main  natural  masks  are 
forests,  gardens,  brush,  populated  places,  various  structures,  and  folds  in 
the  relief!  gullies,  gorges,  canyons,  etc. 

Table  26 

Basic  characteristics  of  conditions  for  camouflage  and 

observation 


Variety  of 
terrain 

Relief 

Area  under 
natural  masks 

Basic  tactical  properties 

Open 

Flat 

up  to  10% 

Camouflage  not  provided  by  natural 
masks;  up  to  75%  of  area  observed 
from  commanding  heights 

Semi  closed 

"iiiy, 

flat,  few 
mountains 

about  20% 

Camouflage  during  disposition  nt 
tho  halt  provided  complotoly  by 
natural  masks;  about  50%  observed 
from  commanding  heights 

Closed 

Mountain, 
billy,  flat 

about  30%  or 
more 

Camouflage  completely  provided  by 
natural  masks;  less  than  25%  of 
nroa  observed  from  commanding  heights 

In  studying  the  general  nature  of  the  terrain,  the  protective  properties 
of  the  terrain  are  clarified  primarily  from  the  nature  of  the  dissection  of 
the  relief  (the  deeper  and  more  frocuent  the  folds  in  the  terrain,  tho  loss 
will  bo  tho  *ono  of  destruction  in  the  general  enso)  and  the  extent  of  the 
forests  of  the  area  (in  a  forest,  zones  of  damage  are  reduced  somewhat). 
Possible  changes  in  the  terrain  may  be  judged  from  the  presence  of  local 
objects,  particularly  those  subjected  to  destruction  (populated  places,  various 
structures).  In  this,  special  attention  is  paid  to  objects  tho  destruction 
of  which  may  hinder  considerably  tho  combat  operations  of  the  troops  (hydraulic 
engineering  structures,  water  sources  in  deserts,  etc.). 


A  dot nil od  study  of  the  terrain  is  usually  performed  by  sectors  in 
accordance  with  the  sequence  for  the  accomplishment  of  a  com’  .*  mission, 
is  well  ns  with  consideration  of  possible  enemy  actions.  In  this,  special 
attention  is  paid  to  those  special  features  of  the  terrain  which,  under 
'.liven  conditions,  may  have  the  greatest  effect  on  the  accomplishment  of  the 
assigned  combat  mission  (’able  27). 


Table  27 

basic  methods  for  studying  elements  of  terrain 


Moments  of  the  terrain  basic  moans  and  methods  of 

and  thoit  characteristics  study 


basic  forms  of  relief 
Absolute  altitude 

Uolative  altitude 

Length  (width) 
Steepness  of  slopes 


C.ul  lies 
Width 


Length 


Depth 


Soil  of  bottom 

Precipices 

Depth 


Map  -  from  altitude  readings  and  contour 
lines 

Map  -  from  the  differences  in  absolute 

altitudes  of  the  highest  and  lowest  points 

Map  -  by  measurement  according  to  scale 

Map  -  visually,  from  vertical  profile  scale 
or  computation  (see  Section  3,  Chapter  HI) 

Itoconnnissnnce  (sec  Section  h ,  Chapter  IX) 


Map  -  from  markings,  measurement,  or  from 
conventional  sign  (narrow  gullies  are 
depicted  by  one  lino  on  1:25,000  and 
Is 50, 000  maps  with  a  width  of  up  to  5  m, 
and  on  l (100,000  maps  with  a  width  of  up 
to  10  m) 

Aerial  photo  -  by  monnuremont  according  to 
scale 

Map  -  by  measurement  according  to  scale 

Aerial  photo  -  by  measurement  according  to 
seal  e 

Map  -  from  markings  or  from  (ho  difference 
in  readings  of  the  bottom  and  brow 

Aerial  photo  -  from  shadows  with  corresponding 
illumination 

Pcconnai ssnnce 

Keconnaissonce 

Map  -  from  conventional  sign  (swampiness) 


Map  -  from  markings  or  from  difference  in 
altitude  readings  of  brow  and  base 

Aot  inl  photo  -  from  the  si/.e  of  the  shadow 
from  the  precipice  (see  p.  125) 


( Tabl (i  27  coni.) 


Length 


Hollows  and  embankments 
Depth  (height) 


Length 


Width 


Soils 


Rivers 

Width 


Depth 


Speed  of  current 


Map  -  by  measurement  according  to  scale 

Aerial  photo  -  by  moasuromont  according  to 
scale 


Map  -  from  markings 

Aerial  photo  -  from  shadows  with  corresponding 
illumination 

Reconnaissance 

Map  -  by  measurement  according  to  scale 

Aerial  photo  -  by  measurement  according  to 
scale 

Reconnaissance 

Aerial  photo  -  by  measurement  according  to 
scale 


Maps  -  from  the  reference  materials  on 

1:200, 000  maps,  from  a  conventional  symbol 
(rocky  and  sandy  soils);  approximately  - 
from  vegetation:  pine  forests,  tho  soil  is 
primarily  sandy  and  sandy  loom;  deciduous 
forests,  loamy  and  sandy  loam;  moadow 
vegotation,  muddy;  steppe  vegetation, 
loamy  and  sandy  loam;  swampy,  peaty  and 
muddy.  From  the  outline  of  contour  lines: 
angular  -  rocky  soils,  smooth  -  mellow; 
presence  of  gullies  -  a  sign  of  tho  pre¬ 
dominance  of  loamy  soils. 

Reconnaissance  (see  p.  218) 


Map  -  from  markings,  by  measurement  according 
to  scale,  according  to  conventional  sign: 
rivers  with  a  width  of  up  to  0.1>  mm  at  map 
scalo  aro  depicted  in  one  lino;  rivers  with 
a  width  of  up  to  0. 1-0.6  mm,  in  two  linos 
without  maintenance  of  scale;  wider  rivers 
are  represented  at  scale 

Aerial  photo  -  by  measurement  according  to 
scale 

Reconnaissance 

Reconnaissance 

Map  -  from  markings,  approximately  according 
to  the  transport  rating:  depth  of  tfavigable 
rivers  is  usually  more  than  2  meters 

Mop  -  from  markings  or  approximately  from  the 
character  of  tho  terrain:  in  mountains, 
tho  current  is  swift,  on  hilly  terrain, 
primarily  average,  on  flat  terrain,  weak. 


Reconnaissance 
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(Table  27  cont . ) 


Soil  of  bottom 


Bottom  relief 

Banks  (steepness,  pre¬ 
cipices,  swampiness) 


Canals  (ditches) 
Width 


Depth 

Soil  of  bottom 
Banks 


Bridges 

Construction  mat  or ini 


Length 


Width 


I-ond  capacity 
Height 


Reconnaissance 

Map  -  from  markings,  approximately  -  from 
speed  of  current:  up  to  0.25  m/sec  -  mud, 
0.25-0.JJ  m/soc  -  sand,  0. 5-1.0  m/soc  - 
coarse  sand,  more  than  1.0  m/soc  -  packed 
clay,  pebbles,  stone 

Reconnaissance 

Map  -  from  conventional  signs,  contour 
lines,  markings  (precipices) 

Aerial  photo 

Reconnaissance 


Map  -  from  markings,  from  conventional  signs, 
by  measurement  with  width  of  image  more 
than  0.6  mm 

Aerial  photo  -  by  measurement  according  to 
Beale 

Reconnaissance 

Map  -  according  to  markings 

Roconnaissanco 

Roconnaissanco 

Map 

Aerial  photo 
Roconnnissnnco 


Map  -  from  conventional  sign  and  markings: 
D  -  wooden,  M  -  metal,  K  -  stone,  ZhB  - 
ferroconcrete 

Reconnaissance 

Map  -  from  markings 

Aerial  photo  -  by  measurement 

Reconnaissance 

Map  -  from  markings 

Aerial  photo  -  by  measurement 

Reconnaissance  f 

Map  -  from  markings 

Reconnaissance 

Map  -  at  bridges  on  navigable  rivers,  the 
height  of  the  bottom  of  the  girder  above 
the  water  level  at  normal  water  level  is 
indicated 


Reconnaissance 


(Table  27  cont.) 


Construction 

Fords 

Depth 

Length 

Soil  of  bottom 

Speed  of  current 

Dams 

Height  (water  head) 

Lengtli 

Width 

Structural  material 

Conilit  ions  for  passage 


Reconnaissance 

Map  -  from  conventional  sign:  double-deck, 
stone,  and  ferroconcrete;  chain  and 
cable;  floating;  drawbridges  and  swing 
bridges 

Aerial  photo  -  from  shadows,  particularly 
with  low  lateral  illumination 

Reconnai ssance 

Map  -  from  markings 

Reconnaissance 

Map  -  from  markings,  by  measurement  according 
to  scale 

Aerial  photo  -  by  measurement  according  to 
scale 

Reconnaissance 

Map  -  from  markings:  K  -  rocky,  with  large 
rocks;  T  -  hard,  even  (rocky,  pebbly  or 
rubbly);  V  -  viscous  (clayey,  muddy); 

P  -  packed  sand 

Reconnaissance 

Map  -  by  markings 

Map  -  from  markings  cr  from  the  difference 
in  the  water  lines 

Reconnaissance 

Map  -  from  markings,  by  measurement  according 
to  scale  (with  length  of  image  more  than 
1  mm) 

Aerial  photo  -  by  measurement  according  to 
scale 

Reconnaissance 

Map  -  according  to  marking,; 

Reconnaissance 

Aerial  photo  -  t>y  measurement  according 
to  scale 

Map  -  from  markings:  k  -  stone,  Hot.  - 
concrete,  /-hi!  -  ferroconcrete,  D  - 
wooden,  /.em.  -  dirt 

Reconna i ssanc  e 

Map  -  from  conventional  sign:  passable, 
impassable 


Reconna i ssanc  e 
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(Table  27  cont.) 


Swamps 

Size  (area,  length,  width)  Map  -  by  measurement  according  to  scale 

Reconnoissance 
Aerial  photo 

Depth  Reconnaissance 

Map  -  from  markings 

Vegetation  Mop  -  from  conventional  signs 

Reconnai ssance 
Aerial  photo 

Traff icability  Reconnaissance 

Map  -  from  conventional  sign:  impassable 
(difficult  to  negotiate),  passable  by 
a  man  in  the  summertime 

Forests 


Sf  and  configuration  of  area 

Species  of  trees 


Height  of  trees 

Thickness  of  trees 

Thickness  of  forest 

Highways 

(lass 


Map  -  by  measurement  according  to  scale 

Aerial  photo  -  by  measurement  according  to 
scale 

Map  -  from  markings,  from  conventional 
signs 

Reconnaissance 

Aerial  photo 

Map  -  from  markings 

Reconnaissance 

Aerial  photo  -  from  shadow  of  trees 

Map  -  from  markings 

Reconnaissance 

Map  -  fron  markings 

Reconnaissance 

Aerial  photo 

Map  -  from  conventional  signs 
Reconnaissance 


Surface  material  Map  -  from  markings:  A  -  asphalt  and  concrete, 

Ts  -  cement  and  concrete,  Hr  -  blocks, 

HI  -  clinker,  H  -  cobblestone,  <>  -  gravel, 

K  -  crushed  rock,  Shi  -  cinder,  Shell  - 
rubble 


Reconnaissance 
Map  -  from  markings 


Reconnaissance 


Aei  ial  photo  -  bv  measurement  according  to 
sc  ale 


Width 
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(Table  27  cont.) 
Steep  turns 


Populated  places 
Type 

Number  of  residents 

Number  of  yards 

Main  thoroughfares 


Maps  -  from  conventional  signs 

(road  sectors  with  radii  of  turn  of  less 
than  25  meters) 

Aerial  photo 

Reconnai ssance 


Map  -  from  the  image  and  type  of  printed 
name 

Map  -  from  makings  or  the  size  of  the  print 

Reconnai ssance 

Map  -  from  markings  (in  rural  areas) 

Reconnaissance 

Map  -  main  thoroughfares  are  shown  witli  a 
width  of  0. 6-0.8  mm,  the  others  with  a 
width  of  0.3-0. 5  mm 

Reconnaissance 

Aerial  photo 


3 .  Study  of  Conditions  for  Observation  and  Camouflage 

a)  Study  of  conditions  for  observation  (camouflage)  in  a  zone 
Conditions  for  observation  and  camouflage  in  a  zone  (on  a  sector) 
are  evaluated  1  roin  the  degree  to  which  the  terrain  can  be  observed  from 
all  possible  observation  points  (posts).  In  this,  consideration  is  given  to, 
first,  the  employment  of  all  modern  m<  .uis  for  observation  (optical,  radar, 
television,  infrared  equipment),  second,  to  the  change  in  the  position  of 
troops  in  the  course  of  the  battle  (arrival  at  new  positions  in  an  attack 
and  maneuver  in  the  defense). 

(ioneral  procedure  for  study: 

to  reveal  commanding  jxisitions,  heights,  and  local  objects  on  which 
the  disposition  of  observation  points  (posts)  is  most  expedient; 

to  determine  natural  masks  (forests,  populated  places,  gardens,  brush, 
folds  in  the  relief)  which  hinder  observation; 

to  determine  the  far  limit  of  observation;  for  this,  the  greatest 
heights  of  the  commanding  position  is  compared  witli  t  lie  heights  of  the  terrain 
which  lies  out  in  front  and  the  line  is  determined  beyond  which  the  terrain 
cannot  be  observed  completely  or  with  minor  exception  fiom  the  commanding 
[tosition,  this  will  also  be  the  far  limit  ol  observation; 

each  possible  covet  is  analv/ed  in  detail,  and  tin*  selection  of  obseiia- 
t ion  posts  and  the  limits  of  sec  tots  which  (aiinot  be  observed  (tom  all 
obseivation  |X)st  s  ate  elaborated  in  detail. 


'A 
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Figure  5f>.  Field  of  invisibility  from  two  observation  posts. 

The  results  of  the  study  of  observation  are  formulated  on  a  map  with 
consideration  of  each  splocted  observation  post  by  coloring  fields  of 
invisibility  (red  or  yellow  for  friendly  troops,  blue  or  purple  for  enemy 
troops)  or  by  hatchurcs.  Figure  %  shows  an  example  of  a  single  rolor  formu¬ 
lation  of  fields  of  invisibility  from  two  observation  posts.  The  radial 
direction  of  the  hatchurcs  relative  to  the  observation  posts  shows  that  the 
area  of  the  lone  house  A  is  observed  from  OP-1  and  is  not  observed  from 
OP-2;  the  area  of  the  bridge  I)  is  observed  only  from  OP-2  and  the  area  of  the 
lone  tree  C  is  not  observed  from  either  observation  post. 

Conditions  for  camouflage  against  observation  from  enemy  ground  posts 
are  determined  by  studying  observation  conditions  "as  the  enemy." 

b)  Determination  of  visibility  of  targets  with  consideration  of 
the  shape  of  slopes  and  the  height  of  obstacles 

With  tae  dis|x>sition  of  the  observation  |>ost  and  target  on  the 
same  slope  and  the  absence  of  raised  local  objects  between  them,  the  visi¬ 
bility  of  the  target  from  the  observation  i»st  depends  completely  on  the 
shape  of  the  slope:  visibility  is  present  on  an  even  and  com  ave  slope 
but  there  is  no  visibility  on  a  convex  slope. 

I  he  solution  of  the  problem  for  determining  direct  visibility  between 
observer  and  target  with  their  location  on  different  slopes  as  well  as  with 
t  onsider.it  ion  of  obstacles  located  between  them  mac  follow  1  torn  the  follow¬ 
ing  thiee  differ' nt  conditions  (fig.  >7). 
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1.  When  the  absolute  altitudes  of  the  observer  and  the  target  are 
lower  than  the  altitude  of  at  least  one  of  the  obstacles  located  between 


them. 


There  is  no  visibility. 

2.  When  the  absolute  altitude  of  the  observer  and  the  target  are 
greater  than  the  altitude  of  any  of  the  obstacles  located  between  them. 
There  is  visibility. 

3. When  the  altitude  of  even  one  of  the  obstacles  is  intermediate  between 


the  altitude  of  the  observer  and  the  target. 

Visibility  depends  on  the  height  of  the  obstacle  as  well  as  on  the 
place  where  it  is  located  relative  to  the  observer  and  the  target  and  is 
determined  graphically  (by  the  construction  of  a  triangle  on  a  map)  or  b'. 


computation. 
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Figure  57.  Conditions  for  direct  visibility. 


Key:  a  -  conditions  of  the  problem;  b  -  relation  between  altitudes: 
observer,  target,  obstacle;  c  -  presence  of  visibility; 
d  -  OP;  e  -  none;  f  -  present;  g  -  problem  is  solved  by  the 
construction  of  a  triangle  or  by  computation;  h  -  target. 


The  determination  of  visibility  of  a  target  by  the  construction  of  a 
triangle  is  accomplished  in  the  following  manner.  We  determine  the  absolute 
altitude  of  the  observer,  obstacle,  target,  and  their  altitude  difference 
above  the  lowest  point  (this  is  always  the  observation  post  or  the  target). 

The  altitude  difference  which  is  obtained  is  laid  off  in  an  arbitrary  but 
single  scale  from  the  corresponding  points  along  perpendiculars  to  the 
observer-target  line.  A  ruler  is  applied  to  the  points  which  correspond 
to  the  height  of  the  observer's  position  and  the  height  of  the  obstacle  and 
a  line  is  drawn  (ray  of  vision).  If  this  straight  line  passes  above  the  point 
which  < orresponds  to  the  position  of  the  target  for  altitude,  the  target 
cannot  he  seen  and  il  the  line  passes  below,  the  target  can  be  seen. 

I-.x.imple.  from  an  obseivation  post  having  an  altitude  reading  of  211  m 
(fi<l.  58),  target  No.  1  (ls-l)  witli  an  altitude  reading  of  202.0  m  cannot 
be  seen  sint e  an  obst.ule  is  present  between  them  with  a  reading  of  approxi¬ 
mately  21(>  met  ei  s.  laiget  No.  2  (fs-2)  is  visible  because  the  altitude 
reading  of  the  olMcrv.il  inn  |>ost  <211*  and  the  altitude  reading  o  i  the  target 
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(212)  are  greater  than  the  altitude  reading  of  any  of  the  obstacles  located 
between  them  (the  greatest  reading  of  the  obstacles  is  approximately  207  m). 
Visibility  from  the  same  observation  post  to  target  No.  3  which  has  an 
altitude  reading  of  192  m  is  determined  visually  without  the  lequired  con¬ 
fidence  in  accuracy.  The  visibility  of  a  target  and,  where  necessary,  the 
altitude  to  which  the  observer  should  be  raised,  are  determined  with  complete 
confidence  by  the  construction  of  a  triangle. 


We  take  the  altitude  of  the  target's  location  as  zero.  An  obstacle 
with  a  rending  of  205  m  rises  13  m  above  the  target  (2o5-192)  while  the 
observation  post  rises  19  m  above  the  target  (211-192).  We  lay  off  the  ob¬ 
tained  difference  at  the  corrosjxjnding  points  (observation  post,  obstacle) 
along  perpendiculars  to  the  straight  line  OP-target.  We  use  a  vertical 
scale  for  construction  ns  follows:  1  mm  on  the  drawing  equals  2  meters  on 
the  ground. 

A  straight  lino  (ray)  drawn  from  the  target  through  the  highest  point 
on  the  obstacle  C  passes  above  the  [>oint  of  the  position  of  observation 
!>ost  A.  A  measurement  of  segment  All  shows  that  it  equals  5  mm;  at  the  scale 
taken  for  the  construction,  this  corresponds  to  10  m  on  the  terrain.  In 
othei  words,  under  given  conditions  the  target  is  not  visible;  i 1 ,  however, 
the  observation  jxist  is  raised  It)  m  above  the  terrain,  direct  visibility 
from  the  observation  |x>st  to  target  No.  J  will  be  assured. 

I'hc  determination  of  visibility  of  a  target  by  computation  is  performed 
I rom  the  formula 


D/d  (II  -II  ) 
oust  tai 


II 

op 


where 


(  is  the  amount  !>v  which  it  is  necessary  to  raise  the  observe! 
t foi  open  visibility); 
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I)  is  the  distance  from  the  observer  to  the  target; 

d  is  the  distance  from  the  obstacle  to  the  target; 

H  ,11..,  H  are  the  absolute  altitudes  of  the  locations  of  the 
op  obst  tar 

observer,  obstacle,  and  target. 

A  minus  sign  for  value  l  will  show  that  it  is  not  necessary  to  raise 
the  observer  since  visibility  will  be  preserved  even  with  a  drop  in  the 
location  of  the  observer  by  the  amount  which  has  been  obtained. 

c)  Determination  of  target  visibility  with  curvature  of  the 
earth  and  refraction  taken  into  consideration 

The  task  for  the  determination  of  visibility  of  the  target  and  the 
necessity  to  lift  the  observer  (radar  antenna)  which  requires  consideration 
only  of  the  curvature  of  the  earth  and  refraction,  arises  in  a  practical 
manner  in  organizing  observation  on  flat  open  terrain  or  at  sen  and  with  a 
range  of  observation  of  5  km  or  more.  With  an  insignificant  height  of 
target,  which  ce  i  be  neglected  for  practical  purposes,  the  solution  of  the 
problem  with  consideration  of  curvature  of  the  earth  nr.d  refraction  is 
accomplished  by  the  formula  for  the  range  of  the  visible  horizon  or  from 
tables  which  have  been  computed  by  this  formula 

I)  =  3.03Yh~ 

where 

I)  is  the  range  to  the  visible  horizon,  loti; 

h  is  the  height  to  which  the  observer  is  raised,  meters. 

Kxample  1.  The  height  to  which  the  observer  is  raised,  h,  equals 
4  meters.  Determine  the  ••  ange  I)  of  visibility  of  ground  (water  surface) 
targets.  _ 

Solution.  I)  -  3.8)  7.C><i  km. 

Kxample  2,  flange  of  observation  l)  -  13.3  km.  Determine  the  required 
height  h  to  which  the  observer  must  be  raised  (m). 

Solution,  from  the  formula  for  the  value 

h  --  ( D/3.8 J)“. 

f  onsoquent 1 > , 

h  -  ( 13. ‘5/3.83)“  -  lf>.  i  meters 

both  examples  mav  he  solved  with  the  use  of  tables  entitled  "llano- 
of  direct  visibility  with  different  heights  to  which  the  ohseiver  i -  iatsed" 
(see  p.  143)  in  whi'-li  the  value  1)  is  taken  direct  I v  in  the  I  i  i  st  case  and 
the  value  h  in  the  second  case. 

Det  enninat  ion  ot  visibility  ot  t  tie  t  at  gel  »ith  coti'-idei  .it  ion  of 
curvatute  of  the*  earth  and  lefi  action,  end  the  heigh!  ot  t  at  get  l  •-  pel  t  oi  mod 


(tom  the  I  oi  mu  l.i 
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I)  is  the  range  of  visibility,  km; 

h^  is  the  altitude  to  which  the  observer  is  raised,  meters; 
h0  is  the  altitude  of  the  target,  meters. 

Example  1.  The  height  to  which  the  antenna  of  a  coastal  radar  (including 
the  height  of  the  shore)  is  raised  above  the  water,  h^ ,  equals  9  meters. 

The  height  of  a  portion  of  an  enemy  ship  above  the  water  equals  4  meters. 
Determine  the  possible  range  of  detection  of  the  ship  by  a  radar. 

Solution.  D  =  3.83  (V"9  +  7JT)  =  19.2  km. 

Example  2.  The  range  of  observation,  i),  equals  15.5  km.  Height  of 
target  h0  equals  4  meters.  Determine  the  necessary  height  to  which  the  ob¬ 
server  must  be  raised,  h^ ,  to  assure  visibility  of  the  target. 

Solution.  From  the  formula  D  =  3*83  lf\  ♦■yhjj) 
the  value 


hj  =  (D/3.83 


We  substitute  the  values  of  the  known  quantities  in  the  formula 

h  =  15.5/3.83  -Y4)2  =  4.2  meters. 

Thus,  the  height  to  which  it  is  necessary  to  raise  the  observer  equals 
4.2  meters. 

The  range  of  visibility  of  aerial  targets  with  hj  equal  to  zero  can 
be  taken  directly  from  iable  29  (see  p.  145). 

d)  Determination  of  visibility  of  target  with  the  simultaneous 
consideration  of  curvature  of  the  earth,  refraction,  and 
obnt ac 1 es 

The  problem,  the  solution  of  which  requires  the  determination  of 
the  visibility  of  the  target  with  simultaneous  consideration  of  curvature 
of  the  earth,  refraction,  and  obstacles  arises  in  the  case  whore  observation 
is  organized  over  a  considerable  distance  (5  ki»  or  more)  and  the  direction 
of  observation  contains  various  obstacles  in  the  form  of  folds  in  the  relief, 
forests,  etc.  In  this  case,  the  problem  is  solved  by  the  formula 

t  '  11  ,  -  I!  t  h,  .  (II  ,  -  II  1  li  hi  /d  , 

obst  op  1  obst  tar  2  1  :*’ 

win  re 

t  is  the  amount  the  observer  (radar  antenna)  must  be  laised  to  assure 
vi  si  hi  1  i  t  \  ; 

II  ,11  ,  II  are  the  absolute  altitudes  o!  the  obstacle,  target, 

obst  t  at  op 

and  observer's  (ladar'O  ;>osition; 

d|  is  the  distant!  from  the  obseivei  to  the  obstatles; 

d,  is  the  distante  t  rom  the  taiget  to  the  obst  at  lea; 
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hl’  h2  are  corrections  for  curvature  of  the  earth  and  refraction, 
respectively,  for  distances  d^  and  d0,  which  are  determined  by 
the  formula 


h  =  (d/3.83)2. 

Example.  The  observer  is  located  at  point  A  (fig.  59),  the  absolute 
altitude  of  which  is  220  meters.  It  is  required  to  determine  the  presence 
of  direct  visibility  and  in  case  that  visibility  is  lacking  -  the  necessary 
amount  to  raise  the  observer  to  assure  direct  visibility  of  the  exit  from 
a  populated  place  at  point  B,  the  absolute  altitude  of  which  equals  170  meters. 


Solution.  Analysis  of  altitudes  along  the  direction  of  observation 
shows  that  the  largest  obstacle  (hill  with  a  forest)  is  located  at  point  P. 
The  absolute  altitude  of  the  obstacle  equals  202  meters  (spot  altitude  of 
relief  190  plus  12  meters  height  of  forest).  The  distance  of  the  ..ostacle 
from  the  observer  d  =  4.8  km,  from  the  target  d,(  -  8.2  km. 

f  irst,  from  the  formula  we  determine  the  values  h  and  li,,: 

hj  -  1.6  meters;  h0  4.6  meters. 

Then  we  place  all  data  in  the  formula  and  perforin  the  computation: 


I  =  202  -  2 JO  1  1.6 


(202  -  170  •  4.6) •*i.8 

- 8T2 - 


-16.4 


21  .4 


Ihus,  the  height  to  which  the  observer  must  be  raised  at  point  A 
in  order  to  assure  direct  visibilitv  ol  the  exit  from  the  populated  place 
at  |K>int  II  equals  ">  meters. 

It  is  expedient  to  add  1  to  2  meters  to  the  height  to  wind,  the 
observer  (antenna)  must  be  raised  because  individual  insignificant  irregul. til¬ 
des  in  the  relief,  as  wel 1  as  obstacles  in  the  form  of  grassv  covet,  etc., 
are  not  reflected  on  >he  map  and  ale  not  consideied  in  the  calculation.  This 
sheu I  |  guaiuntee  a  more  dependable  observation  of  the  target  atea. 
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e)  Range  of  direct  visibility  with  different  height  to  which 
the  observer  is  raised. 


Table  28 
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12 

300 

GO 

15 

15 

■100 

77 

*0 

17 

500 

80 

;io 

21 

GOO 

11 

•id 

21 

700 

101 

50 

27 

800 

108 

75 
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ltd 

loo 

33 

1000 

120 

Key:  a  -  height  to  which  observer  is  raised,  h,  meters; 

b  -  height  of  direct  visibility  D,  km;  c  -  height  to 
which  observer  is  raised,  h,  meters;  d  -  range  of 
direct  visibility  D,  km. 


f )  Range  of  open  visibility  of  target  with  various  target  heights 


Table  29 


IhJfMM  iit'.ri,  mi 

CL 

A  .Ml.  Hut  III  1  4  a|*I4  1  •<  >1 
,  I'H.liMhHhl,  AH 

r 

1 

120 

2 

170 

3 

210 

■1 

210 

5 

270 

(> 

300 

7 
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8 

310 

«l 

300 

lo 

380 

r. 

170 

L'D 

510 

25 

GUO 

30 

C>00 

35 

720 

Key:  a  -  height  of  target,  km;  b  -  range  of  open  visibility,  km. 

g)  Determining  the  limits  of  visibility  along  lines  of  direction 
(the  "equal  segments"  method) 

Tire  limits  of  direct  visibility  from  given  observation  posts 
within  limits  which  do  not  require  consideration  of  curvature  of  the  earth 
and  refraction  are  determined  moot  rapidly  using  dividers  by  the  "equal 
segments"  method.  Its  essence  consists  of  the  following.  Having  drawn  the 
given  line  of  direction  on  a  map,  we  study  it  carefully  and  note  the  points 
which  may  represent  the  start  of  sectors  which  cannot  be  observed;  lines  of 
divides  or  bends  of  slopes  behind  which  a  steeper  drop  follows,  forests, 
elevated  structures,  etc.  Having  determined  and  marked  the  altitudes  of  the 
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observation  [>ost  and  the  obstacles,  we  begin  to  disclose  the  size  of  the 
closed  sector  (or  range)  for  each  of  the  obstacles.  For  this,  with  a  span 
of  the  dividers  equal  to  the  distance  from  tho  observation  post  to  the 
first  obstacle,  we  make  an  increment  beyond  the  obstacle  along  the  direction 
of  observation,  having  in  mind  that  the  ray  of  vision  drops  or  raises  one 
increment  of  the  dividers  for  a  quantity  which  equals  the  difference  in 
altitudes  between  the  observation  post  and  the  first  obstacle.  If,  in 
comparing  after  the  first  increment,  d  turns  out  that  the  height  of  the 
terrain  equals  the  height  of  the  ray  of  vision  or  exceeds  it,  there  is 
visibility;  if  it  is  lower,  there  is  no  visibility  and  it  is  necessary  to 
make  the  next  increment  with  the  dividers.  The  comparison  between  the 
heights  of  the  ray  (with  consideration  of  its  subsequent  drop  or  rise)  and 
the  terrain  is  repeated  after  each  subsoquont  increment  right  up  to  open 
visibility  or  to  the  limit  of  the  range  of  observation. 

Having  completed  the  analysis  of  the  first  obstacle,  in  the  same 
manner  we  analyze  ttie  cover  beyond  the  second,  third,  and  subsequent  ob¬ 
stacles.  Tho  difference  In  tho  altitudes  of  tho  ray  hore  will  be  respectively 
the  difference  in  the  attitudes  botwoon  tho  observation  post  and  tho  obstacle 
second,  third,  etc.. 

In  the  case  where  tho  distance  from  the  observation  post  to  the  ob¬ 
stacle  is  great  and  does  not  provide  the  accuracy  for  the  analysis  of  visi¬ 
bility  within  the  limits  of  the  dividers  increment,  the  increment  of  the  di¬ 
viders  may  bo  reduced  by  half,  a  third,  etc.;  the  difference  in  the  altitudes 
of  the  observation  post  a.ul  the  obstacle  being  analyzed  is  also  reduced 
accordingly. 

Kxnmple.  Tho  altitude  reading  of  an  observation  post  equals  180 
( fig.  6o).  The  first  obstacle  on  tho  line  of  observation  AD  which 
creates  a  closed  sector  will  bo  the  point  in  tho  bend  of  the  relief,  a, 
with  an  altitude  rading  of  170,  the  second  the  crest  of  the  hill  with  n 
reading  of  155  at  point  b,  and  the  third,  the  crest  of  a  hill  with  an 
altitude  reading  of  180  at  point  c. 


Figure  60.  Determining  visibility  by  the  "equal  segments"  method. 
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Wo  tnkc  tlie  segment  An  ns  the  ..  •'an  of  the  dividers  and  wo  moke  nn  in¬ 
crement.  to  point  dj.  Tlie  height  of  the  rny  of  observation  drops  on  the  segment 
f  i'om  A  to  n  by  10  meters  (lflO  -  170)  and  from  n  to  n^  another  10  meters. 

Thus,  tlie  altitude  rending  of  the  rny  nt  Oj  will  equal  160  (170-10).  but 
the  terrain  nt  that  point  has  an  altitude  reading  on  the  order  of  l45. 

There  is  no  visibility  since  the  ray  of  vision  passes  above  the  terrain  by 
13  meters  (l6o  -  l/i5). 

We  take  the  next  increment,  to  point  a„.  Tho  reading  of  the  altitude 
of  the  ray  here  will  equal  150  (lfiO-10)  and  of  the  terrain,  127.  There  in 
no  visibility.  At  point  a^  the  altitude  reading  of  the  ray  equals  the  alti¬ 
tude  rending  of  the  terrain  (lAo).  Consequently,  visibility  is  opened  and 
will  exist  until  the  terrain  rises,  in  this  case  to  point  b.  Thus,  the7 
first  invisible  sector  will  bo  sector  nn^. 

We  begin  to  determine  the  limit  of  the  closed  sector  byond  obstacle  b. 

Tho  drop  of  the  rny  from  A  to  b  equals  25  meters  (180-155).  It  does  not 
nppenr  possible  to  use  a  dividers  increment  equal  to  the  entire  segment  Ab 
since  the  visibility  within  tho  limits  of  tho  increment  will  romain  un- 
clnrifiod.  Therefore,  we  take  a  dividers  span  equal  to  only  1/5  of  the 
segment  Ab.  For  this  increment,  the  drop  in  the  ray  should  also  be  reduced 
five  times;  it  will  equal  5  meters  (25  :  5).  Taking  increments  with  the 
dividers  nnd  comparing  the  height  of  the  ray  nnd  the  height  of  the  terrain 
behind  point  b,  wo  obtain  tho  following.  Tho  height  of  tho  rny  is 
.150  meters  (155-5)  at  point  b^,  height  of  the  terrain  is  lV3.  The  height 
of  the  ray  is  1^5  meters  (150-5)  at  point  b0,  height  of  the  terrnin  is 
also  5 •  Consequently,  visibility  opened  up  at  point  b0. 

The  limit  of  visibility  beyond  the  obstacle  c  is  determined  more 
simply.  The  height  of  the  observation  post  and  the  hoight  of  the  ob¬ 
stacle  are  equal  (180  meters).  Consequently,  the  rny  of  vision  will  pass 
horizontally  and  everything  that  has  nn  altitude  reading  of  less  than  l8o 
will  be  concealed  behind  the  obstacle.  Visibility  opens  up  at  point  c^. 

Depending  upon  tho  required  accuracy  and  conditions  for  work,  tho 
solution  of  the  problem  by  tho  "equal  segments"  method  may  be  performed 
with  tho  use  of  a  ruler,  available  material,  nnd  even  by  visual  estimations 
instead  of  by  dividers. 

h)  Determining  the  visibility  of  targets  nnd  limits  of  visibility 
along  lines  of  direction  using  profiles 

Straight  lines  (rays)  nro  drawn  from  tho  point  of  tho  observation 
l>ost  through  two  obstacles  for  determining  tho  limits  of  visibility  along 
lines  of  direction  on  a  profile  (fig.  61 ) .  (For  the  construction  of  a 
profile  from  a  map,  see  Section  Chapter  III).  The  closed  sectors  which 
are  obtained  in  this  manner  (shaded  on  the  drawing)  are  transferred  (pro¬ 
jected)  along  perpendiculars  to  tho  profile  line  on  tho  map. 
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Figure  6l.  Determining  visibility  from  a  profile, 
a  -  sector  of  invisibility. 

The  visibility  of  a  target  which  is  disposed  on  a  profile  lino  is 
determined  either  directly  from  the  map  after  the  limits  of  visibility  are 
transferred  to  it  or  by  means  of  transfer  (projecting)  of  the  target  to  the 
profile.  In  the  latter  case,  in  the  absence  of  visibility  it  becomes 
possible  to  determine  the  amount  to  which  it  is  necessary  to  raise  the  ob¬ 
server  to  assure  visibility.  For  this,  we  draw  a  straight  line  (ray)  from 
the  point  of  the  target's  position  through  the  obstacle.  The  vertical  seg¬ 
ment  between  the  point  of  the  observation  post's  position  and  the  line  which 
has  been  drawn  expresses  the  amount  by  which  the  observer  must  be  raised  in 
the  vortical  scale  which  has  been  adopted  for  this  profile.  For  example, 
to  assure  visibility  of  the  target  at  point  A  (see  fig.  6l ) ,  it  is  required 
to  raise  the  observer  by  7  meters  (by  the  amount  of  the  segment  (OP-C)). 


Figure  f)2.  Construction  of  a  profile  with  consideration  of 
curvature  of  the  earth. 
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Solution  of  the  problems  in  this  manner  but  with  consideration  of  the 
curvature  of  the  earth  requires  the  construction  of  a  special  profile. 

For  this,  a  horizontal  straight  line  (fig.  62)  is  drawn  on  a  sheet  of  paper 
(best  if  it  is  millimeter  paper)  and  the  segment  Afl  corresponding  to  the 
length  of  the  line  AD  on  the  map  is  laid  off. 

To  construct  an  arc  of  the  arbitrary  flat  surface  of  the  earth,  it  is 
necessary  first  to  determine  its  downwarping  for  the  given  distance.  For 
this,  we  use  the  formula 

h  =  (D/2.3.83)2, 

where 

h  is  the  height  of  the  arc,  meters; 

D  is  the  range  of  observation,  km. 

The  size  of  the  downwarping  of  the  arc,  which  has  been  obtained  in  the 
vertical  scale  which  has  been  adopted  for  the  given  profile,  is  laid  off 
on  a  perpendicular  to  the  horizontal  straight  line  at  point  0  (in  the  middle 
of  the  segment  AB).  An  arc  is  drown  through  point  A,  D,  and  0^  which  has 
been  obtained. 

Then  we  give  the  curve  which  he«  been  obtained  a  certain  altitude 
value  -  the  rounded  value  of  the  lowest  points  on  the  line  of  direction  AD. 
In  our  example,  the  smoothed  curve  is  given  the  value  of  170  meters.  Next, 
placing  a  sheet  of  millimeter  paper  against  the  line  AB  on  the  map,  we 
lay  off  the  altitude  position  of  the  most  charaoteri »'•  1c  points  of  the  tree* 
(bends  in  the  relief,  forests,  etc.)  above  Hie  curve  in  the  accepted  scale. 
The  points  which  are  obtained  are  connected  by  a  smooth  curve. 

Subsequent  work  with  the  profile  is  accomplished  in  the  normal  method, 
i)  Determination  of  fields  of  invisibility  in  a  sector 
To  determine  fields  of  invisibility  from  given  observation  posts 
(positions),  we  first  determine  the  limits  of  visibility  for  several  01  the 
most  characteristic  lines  of  direction  in  the  sector.  The  number  of 
selected  linos  of  direction  depends  on  the  nature  of  the  terrain  and  range 
of  observation.  The  more  closed  che  terrain  and  the  greater  the  range  of 
observation,  the  more  the  linos  of  .Urcction  which  are  planned.  On  the 
average,  lines  of  direction  are  taken  every  15  -  20°. 

Tho  limits  of  visibility  which  ore  obtained  along  the  lines  of 
direction  are  connected  with  each  other  on  tho  mop,  conforming  to  the  relief 
and  local  objects.  Tho  field  of  invisibility  is  shaded  as  shown  in 
Figure  56,  or  lightly  colored. 
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4.  Studying  Trafficability  Conditions 

a)  General  procedure  for  studying  trafficability  conditions 

Terrain  trafficability  is  studied  with  consideration  of  the  mission 

to  be  accomplished,  the  tactical  and  technical  data  for  the  combat  and 
transport  equipment,  and  the  weather  conditions. 

The  conditions  for  the  regrouping  and  maneuver  of  troops  depends  primarily 
on  the  degree  of  development  and  nature  of  the  road  net  which  is  studied 
from  topographic  and  special  (road)  maps.  Cross-country  trafficability,  which 
is  one  of  the  essential  conditions  of  terrain  affecting  the  conduct  of  combat 
operations,  depends  on  the  characteristics  of  the  relief,  the  water  net, 
and  the  soil-ground  and  vegetational  cover.  The  special  features  of  the 
terrain  elements  which  must  be  considered  for  the  evaluation  of  their  traffi¬ 
cability  are  determined  successively  in  accordance  with  the  table  "Basic 
methods  for  studying  terrain  elements"  (see  p.  133). 

The  study  of  conditions  for  trafficability  is  facilitated  considerably 
due  to  the  use  of  special  charts  -  charts  of  water  lines  and  charts  of 
trafficability  (see  pages  30  and  32). 

b)  Classification  of  terrain  in  accordance  with  trafficability 
(cross  country) 

Terrain  which  is  easy  to  negotiate  does  not  restrict  the  speed  or 
direction  of  movement  and  allows  repeated  movement  over  one  trail  of  tracked 
or  wheeled  vehicles;  it  permits  the  unhampered  employment  of  combat  equip¬ 
ment  in  dispersed  formations  and  movement  of  columns  without  reinforcing 
the  ground. 

Trafficable  terrain  hardly  limits  speed  or  direction  of  movements  and 
allows  repeated  movement  of  tracked  vehicles  along  one  trail,  and  only  in¬ 
dividual  places  must  be  bypassed  or  reinforced  (passages  improved);  the  move¬ 
ment  of  wheeled  vehicles  (with  normal  trafficability)  is  somewhat  hindered. 
Trafficable  terrain  permits  almost  unhampered  employment  of  combat  equipment 
in  dispersed  formations  and  the  movement  of  columns,  except  for  individual 
directions. 

Terrain  which  is  difficult  to  negotiate  permits  the  movement  of  tracked 
vehicles  at  low  speed  and  limits  freedom  of  maneuver  and  the  movement  oi 
muny  vehicles  over  one  trail;  the  movement  of  wheeled  vehicles  (or 
regular  trafficability)  is  almost  impossible.  Terrain  which  is  difficult 
to  negotiate  limits  the  employment  of  combat  equipment  in  dispersed  forma¬ 
tions  (it  cannot  be  excluded  that  a  portion  of  the  vehicles  will  not  pass 
under  their  own  power);  the  movement  of  columns  is  possible  only  over  roads 
and  over  specially  improved  routes. 

Impassable  terrain  is  inaccessible  for  cross  country  movement  of 
tracked  and  wheeled  vehicles. 
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c)  Trafficability  of  terrain  for  combat  and  transport  equipment 
Trafficability  of  terrair.  and  speed  of  movement  of  combat  equipment 
and  transport  means  are  indicated  in  Tables  30  to  39* 


Table  30 

Accessibility  of  slopes  (for  a  rise  with  hard,  dry  ground) 


Types  of  equipment  and  transport  means 

Steepness  of  accessible 
slopes,  degrees 

Light  and  cargo  vehicles 

12-16 

Vehicles  with  increased  trafficability 

20-30 

Pack  animals 

25 

Tractors  and  prime  movers  without  trailers 

30 

Tractors  and  prime  movers  with  trailers 

17-25 

Tanks 

30-35 

Remarks.  Short  rises  (5-10  meters)  are  accessible  for  tanks  with  a 
steepness  of  up  to  40° . 


Table  31 

Typical  speed  of  cross  country  movement  depending  on  the  steepness 
of  slopes  (for  a  rise  in  dry  weather  with  normal  traction  of  the 

running  gear  with  the  ground) 


Type  of  vehicles 

Speed  of  movement,  km/hr,  with 
steepness  of  slopes 

3-6° 

6-10° 

10-15° 

15-20° 

Wheeled  vehicles 

20-15 

15-12 

12-8 

8-5 

Tanks 

15-12 

12-10 

10-6 

6-4 

Prime  movers 

12-10 

10-7 

7-5 

5-3 

Table  32 

Accessibility  of  vertical  walls,  gullies,  escarpments  (with  dry 
solid  ground  at  the  base) 


Types  of 

equipment 

Accessible  height  of  wall,  m 

Tanks 

up  to  0.85 

Tractors 

and  prime  movers 

up  to  0.4-0. 6 
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Table  33 

Accessibility  of  ditches,  trenches,  wash-outs  (with  solid  ground, 

walls  not  caved  in) 


Types  of  equipment 


Accessible  width  of  ditch,  m 


Tanks 

Tractors  and  prime  movers  without  trailers 


up  to  2.4 
up  to  1. 6-2.0 


Wheeled  vehicles  with  increased  trafficability 

(three-axle)  up  to  0.5-0. 8 


Table  34 

Trafficability  of  swamps 


Type  and  nature  of  swamp  in 
warm  time  of  year 


Degree  of  trafficability 


for  tanks 


for  tractors 


for  man 


Upstream  (moss)  swamps 

Continuers  moss  cover,  no  trees 
or  rarely  encountered  suppressed 
pine,  many  areas  of  permanently 
wot  land  due  to  outflow  of  under¬ 
ground  water,  water  stands  above 
the  surface  or  at  a  level  with 
it  (in  permanently  wet  lands) 

Same  typo  of  swamp  but  few  per¬ 
manently  wet  areas,  no  water  on 
Mio  surface 

Lowland  (grassy)  swamps 

Continuous  grass  cover,  no 
ti'oes,  willow  bushes  rarely 
encountered,  water  on  the 
surface 

Grassy  and  mossy  cover,  willow 
brush,  rarely  individual  trees, 
small  hillocks,  water  above  ttio 
surface  or  at  a  level  with  it 

Tho  same  type  of  swamp,  but 
water  below  surface 

Continuous  con  thickets,  surface 
viscously  peaty  or  muddy,  water 
on  the  surface  of  the  soil  or  n 
little  bolow  it 

Forest  swamps 

Forest  of  birch  or  pine,  thick 
grassy  cover,  hillocks  at  the 
trunks  of  the  trees,  water  on 
the  surface  or  flush  with  it 


untrafficable  untrafficable 


trnfficable  trafficable 


untrafficable  untrafficable 


untrafficable  untrafficable 


trafficable 
with  diffi¬ 
culty 

untrafficable 


trafficable 


untrafficable 


trafficable 

with 

difficulty 


trafficable 


trafficable 
with  diffi¬ 
culty 

trnfficable 
with  diffi¬ 
culty 


freely 

trafficable 


trafficable 
with  diffi¬ 
culty 


untrafficable  untrafficable  trafficable 
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(Table  34  cont.) 


Sparse  forest  or  of  average 
density  of  pine,  10-12  m  high, 
peat  cover,  large  hillocks, 
surface  dry 

Forest  of  average  density  of 
birsh  or  spruce,  alder  bushes, 
thick,  grassy  cover,  hillocks 
around  trees,  many  wind-fallen 
trees,  water  on  the  surface  or 
a  little  below  it 


■trafficable 
with  diffi¬ 
culty 

untraf ficable 


trafficable 
with  diffi¬ 
culty 

untrafficable 


freely 

trafficable 


trafficable 


Remarks.  Frozen  swamps  are  accessible  lor  tanks  with  a  depth  of 
freezing  of  more  than  20-40  cm,  for  tractors  15-25  cm,  wheeled  vehicles 
20-30  cm. 

Table  35 

Trafficability  of  continuous  peat  swamps 


Nature  of  swamp 


Allowable  pressure  Trafficability 

kg/ cm* 


Peat  very  compact,  dried  and 
slightly  moist 

1.0 

Tanks 

Pont  compact,  average  wetness 

0.75 

Tanks 

Peat  loose,  wet 

0.50 

Tracked  vehicles 

Peat  very  loose,  very  wet 

0.25 

Passable  on  foot,  with 
difficulty 

Peat,  fluid 

0.12-0.14 

Unpassable 

Table  36 

Trafficability  for  fording 

rivers 

Combat  arms  and 
equipment 

Allowable  fording  depth,  meters 
speed  of  current 

,  with 

up  to  1  m/sec 

up  to  2 

m/sec 

more  than 

2  m/sec 

Infantry  in  dismounted 

formation 

1.0 

0.8 

0.6 

Vehicles 

light 

0.6 

0.5 

0.4 

cargo,  3-3.5  tons 

0.8 

0.7 

0.6 

cargo,  5  tens 

0.9 

0.8 

0.7 

Artillery  with  tracked  prime 

movers 

1.0 

0.9 

0.8 

Tractors 

0.8 

0.7 

0.6 

Medium  tanks 

1.2 

1.1 

1.0 

Heavy  tanks 

1.5 

1.4 

1.3 
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Remarks.  1.  Steepness  of  exits  from  the  water  should  not  exceed 
4-6°  for  wheeled  vehicles  or  10-15°  for  prime  movers,  tractors,  and  tanks. 

2.  The  depth  of  the  ford  includes  the  layer  of  water  and  the  layer 
of  mud  to  solid  ground. 

3.  With  hermotization  of  the  engine,  the  allowable  fording  depth  for 
wheeled  vehicles  may  be  increased  by  40-60%. 


Table  37 

Trafficability  of  water  obstacles  over  ice  (with  temperature 

below  -f°C) 


Type  of  load  being  crossed  over  ice 

Complete  weight 
of  load,  tons 

Necessary  thick¬ 
ness  of  ice,  cm 

Tracked  loads  (tanks,  armored  personnel 

carriers) 

6 

22 

10 

28 

16 

36 

20 

40 

30 

49 

4o 

57 

50 

64 

60 

70 

Wheeled  loads  (wheeled  vehicles,  wheeled 

armored  personnel  carriers) 

2 

16 

4 

22 

6 

27 

8 

31 

10 

35 

Guns  with  prime  movers 

6 

20 

8 

23 

10 

25 

20 

36 

30 

44 

4o 

51 

Troops  in  dismounted  formation 

in  column  in  single  file 

- 

4 

in  column  in  pairs 

- 

6 

in  any  formation 

“ 

15 

Remarks.  1.  With  a  temperature  above  -5°C,  the  strength  of  the  ice 
is  reduced,  and  particularly  so  with  temperatures  above  zero. 

2.  The  date  which  are  presented  pertain  to  fresh-water  ice. 
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Table  38 

Trafficability  of  snow  cover 


Type  of  equipment 

Steepness  of  slope, 

Allowable  thick- 

degrees 

ness  of  snow  cover. 

cm 

to  5 

to  60-75 

Tanks 

5-1'- 

10-15 

to  40-55 

to  30-45 

15-20 

to  25 

Tractors  and  prime  movers 

to  5 

to  50-60 

Wheeled  vehicles 

fo  5 

to  25-30 

Table  39 

Approximate  average  allowable  speed  of  movement  in  columns  over  roads 

with  various  surfaces 


Type  of  road  surface 

(typo  of  road) 

Allowable 

average  speed  of  movement 
km/hr 

on  roads, 

With  new 
surface 

With  repaired 
surface 

With  area  of  unrepaired 
surface  comprising 

up  to  10%  more  than  10% 
of  entire  of  entire 

area  area 

Cement-concrete 

50 

- 

- 

- 

Asphalt 

50 

40-50 

20-35 

10-20 

Crushed  stone  and  gravel 
processed  with  binding 

materials 

50 

40-45 

20-J0 

10-20 

Crushed  stone  and  gravel 

40 

30-40 

20-30 

10-20 

Roads  paved  with  cobble- 

stones  or  crushed  rock 

35 

25-35 

15-25 

10-20 

Improved  dirt  roads 

30 

20-30 

12-20 

5-12 

Natural  dirt  roads 

25 

15-25 

8-15 

5-10 

5.  Study  of  the  Protective  Properties  of  Terrain 

Terrain,  and  particularly  roliof  and  forests,  hove  a  certain  influence 
on  the  destructive  effect  of  nuclear  weapons. 

On  open  flat  terrain,  a  gradual  drop  in  the  pressure  ir.  the  shock  wave 
is  observed  with  an  increase  in  the  distance  from  ground  zero.  On  broken 
terrain  the  pressure  drops  less  uniformly  with  an  increase  in  distance;  in 
some  places  tho  pressure  drops  and  in  other  places  it  increases  somewhat. 
The  pressure  in  the  shock  wave  is  reducod  on  reverse  slopes  with  an  in¬ 
crease  in  their  steepness;  on  reverse  slopes, the  velocity  head  of  the  air 
masses  is  also  reduced.  Some  reduction  in  pressure  i *  also  observed  behind 
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hills  with  steep  slopes.  The  pressure  is  reduced  significantly  in  the  shock 
wave  in  narrow,  deep,  and  winding  depressions,  gullies,  gorges,  hollows, 
etc.,  which  are  disposed  perpendicular  to  the  direction  of  propagation  of 
the  shock  wave. 

The  injurious  effect  of  the  shock  wave  increases  on  forward  slopes  with 
a  considerable  steepness,  as  well  as  in  gullies,  gorges,  and  canyons  which 
are  extended  in  the  direction  of  propagation  of  the  shock  wave. 

With  a  surface  burst,  the  effect  of  the  folds  in  the  terrain  on  pro¬ 
tection  against  the  shock  wave  is  felt  at  any  distance  from  ground  zero  and 
with  an  air  burst,  only  in  a  distance  zone. 

With  sufficient  height  (depth),  the  folds  in  the  terrain  screen  out 
luminous  radiation  and  create  zones  of  complete  and  partial  darkening.  The 
light  pulse  is  attenuated  considerably  in  zones  of  complete  darkening  (only 
reflected  rays  penetrate  beyond  the  screen)?  in  zones  of  partial  darkening, 
the  light  pulse  is  also  reduced  somewhat  (a  portion  of  the  rays  of  the 
luminous  region,  sphere  or  hemisphere,  is  screened). 

The  damaging  effect  of  a  nuclear  burst  is  attenuated  to  some  degree  in 
forest  terrain,  particularly  in  dense  forests.  The  velocity  head  is  reduced 
as  trees  brake  the  moving  air  masses  and  the  light  radiation  is  screened 
significantly  by  the  crowns  of  the  trees,  especially  those  of  deciduous 
species. 

Forests  promote  the  camouflage  and  protection  of  troops  against  injury 
by  nuclear  weapons  but  they  may  hinder  the  actions  of  troops  with  the  formation 
of  obstructions  and  fires  as  a  result  of  nuclear  bursts;  the  probability  of 
fires  is  greater  in  coniferous  forests  and  forests  with  slashings. 

Populated  placed  and  local  objects  which  rise  up  above  the  earth's  sur¬ 
face  may  be  subjected  to  considerable  destruction  over  large  areas.  The 
obstruction  of  thoroughfares  and  fires  are  possible  in  populated  places. 

The  effect  of  the  terrain  on  the  action  and  employment  of  nuclear  weapons 
is  established  in  the  process  of  studying  the  terrain  and  its  protective  proper¬ 
ties,  natural  cover  is  revealed,  and  possible  zones  of  destruction  and  obstacles, 
and  objects  against  which  nuclear  strikes  are  probable,  are  disclosed. 

Natural  covers  (caves,  underground  mines,  quarries,  gullies,  gorges,  etc.) 
are  disclosed  in  the  process  of  the  entire  study  of  the  terrain. 

Possible  zones  of  destruction  are  judged  primarily  from  the  relief  and 
the  degree  of  forestation  of  the  terrain.  Obstructions  of  roads  and  passage? 
in  mountains,  inundation  and  swamping  of  the  terrain  with  the  destruction 
of  the  dams  of  reservoirs  and  with  bursts  in  river  channels  are  possible. 

Probable  objectives  for  nuclear  strikes  (according  to  terrain  conditions) 
are  terrain  objects  (areas),  with  strikes  against  which  not  only  troops 
located  in  the  zone  of  the  nuclear  strike  will  be  injured,  but  obstacles  which 
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are  difficult  to  negotiate  will  also  arise,  the  crossing  or  bypassing  of 
which  will  delay  the  overall  advance  of  the  troops.  Such  objectives  may 
be  passes  and  canyons  in  mountains,  crossings  over  wide  rivers,  large  rail¬ 
road  centers  and  centers  for  automobile  main  highways,  dams  of  reservoirs 
with  large  capacity,  various  defiles,  etc. 

6.  Study  of  Route  of  March 

The  process  for  styding  a  route  includes  three  basic  stages: 

acquaintance  with  the  overall  character  of  the  terrain  in  the  direction 
of  the  route; 

selection  of  the  route  (if  it  has  not  been  assigned  by  the  higher  command), 
highlighting  (marking)  on  a  map  and  measuring  its  length  with  the  preparations 
of  corresponding  route  documents; 

detailed  study  of  the  route  and  determination  of  average  speed  of  move¬ 
ment  by  sectors. 

The  route  is  highlighted  on  the  map  by  drawing  a  thick,  continuous  or 
broken  (segments  up  to  1  cm)  line  along  the  road  (trail)  which  is  easily 
visible  against  the  background  of  the  map.  The  color  which  is  selected  most 
often  to  highlight  the  route  is  brown  (on  mops  of  mountain  regions  with  a 
large  number  of  brown  contour  lines,  it  is  expedient  to  use  another  color). 

The  highlighting  line  is  drawn  alongside  the  roaa  with  the  purpose  of  pre¬ 
serving  the  latter's  conventional  sign  and  must  bo  interrupted  on  bridges 
and  other  objects  which  have  great  significance  in  the  accompli shment  of  the 
march  from  the  point  of  view  of  orientation  and  trafficability.  The  length  of 
the  route  is  measured  by  increments  of  dividers  or  a  curvimeter  (see  Section  1, 
Chapter  III)  and  is  marked  every  5-10  km  in  increasing  totals,  beginning 
with  the  initial  marking  (5»  10,  15,'  etc.).  It  is  necessary  to  apply  a 
correction  to  the  length  of  the  route  os  measured  from  a  map  (see  Section  1, 
Chapter  III). 

Tlie  route  is  studied  from  a  topographic  map.  With  the  availability  of 
time  and  the  corresponding  materials,  special  maps  (rood  maps)  and  aerial 
photos  are  used;  whore  possible,  moreover,  a  map  reconnaissance  is  performed. 

As  a  result  of  the  study  of  the  route,  the  following  ore  determined: 
nature  and  condition  of  the  road  and  road  structures  (bridges,  viaducts, 
pipos);  obstacles  and  routes  to  bypass  them;  the  possibility  of  driving  from 
the  rood  and  movement  off  roads;  defiles;  conditions  for  camouflage  while  in 
motion  and  at  halts;  conditions  for  orientation;  protective  properties  of 
the  terrain;  conditions  for  water  supply;  sites  convenient  for  halts;  lines 
of  deployment;  routes  for  the  movement  of  security  podrazdclcniyc;  average 
speed  "f  movement  over  sectors  and  some  other  data  in  actoi  'ince  with  the 
special  features  of  the  com;>osition  of  the  column,  situation,  time,  and  planned 
route  of  movement. 
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7.  Special  Features  in  Studying  Terrain  in  Winter 

The  basic  changes  in  tactical  characteristics  of  the  terrain  in  winter 
consist  of  the  following:  to  a  greater  degree  than  in  summer  populated  places 
attract  troops  with  the  possibility  for  concealment  and  wanning. 

As  a  rule,  the  road  net  is  reduced.  Many  roads,  particularly  dirt  roads, 
are  covered  with  snow  drifts  and  become  impassable  fornormal  wheeled  vehicles. 
The  speed  of  movement  over  highways  is  reduced,  particularly  during  periods 
of  ice  and  snow  drifts. 

Rivers,  lakes,  and  swamps  may  be  crossed  over  the  ice.  The  trafficability 
of  forests  is  reduced  sharply  due  to  the  deep  snow  drifts  and  stumps, 
blowdown,  etc.,  hidden  under  the  snow.  Camouflage  and  protective  properties 
of  deciduous  forests  are  sharply  reduced  (combat  equipment  almost  completely 
gives  itself  away  from  the  air,  either  directly  or  from  the  vehicle  ttacks). 

Frozen  soils  hinder  engineer  improvement  of  the  terrain. 

Trafficability  of  the  terrain  in  winter  may  change  sharply  from  very 
good  with  ground  which  is  frozen  through  (frozen  swamps)  and  the  absence  of 
snow  cover  to  very  poor  with  large  snow  drifts. 

Ttie  following  is  recommended  in  studying  terrain  under  winter  conditions: 

aerial  photos  of  a  recent  (winter)  flight  should  be  used; 

use  should  be  made  of  data  of  descriptions  of  prevailing  winds  (for 
determining  the  nature  of  drifts),  periods  for  the  fall  of  precipitation  and 
their  amount,  temperature  fluctuations,  and  time  and  depth  of  freezing  of 
soils,  rivers,  and  swamps; 

weather  summaries  and  forecasts  should  bo  considered  systematically; 

terrain  reconnaissance  should  be  conducted  constantly  and  purposefully. 
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Chapter  VI 
Target  Indication 


1 •  Target  Indication  on  the  Terrain 

a)  Target  indication  from  a  reference  point 

Target  indication  from  a  reference  point  is  a  method  for  indicating 
an  object  (target)  on  a  map  and  terrain  by  polar  coordinates  (see  p.  60). 

Indicated  with  this  method  of  target  indication  (on  a  map  or  directly 
on  tho  ground)  is  a  well-known  (easily  noticeable)  reference  point  (large 
populated  place,  lake,  etc.),  direction  to  the  object,  and  the  distance  from 
tho  reference  point  to  the  object;  for  example,  "Head  of  column  -  20  km  east, 
of  Millorovo." 

For  convenience  in  target  indication  on  the  battlefield,  easily  notice- 
ablo  roforoncc  points  are  selected  ahead  of  time  and  they  are  given  conventional 
designations  or  numbers.  A  commonly  accepted  procedure  for  numbering  is  from 
right  to  left  and,  by  lines,  away  from  one's  self  toward  the  enemy.  The 
location,  type,  and  name  of  the  reference  points  should  be  well  known  to  the 
one  who  is  indicating  the  target  and  the  one  receiving  the  target.  For  this, 
a  sketch  of  reference  points  is  usually  prepared. 

In  indicating  a  target,  we  name  the  closest  reference  point,  direction 
to  the  target  in  mils  (from  the  observer-reference  point  line)  and  the  distance 
in  meters. 

Example.  '■Reference  point  No.  5,  loft  40,  add  200,  observer  in  bushes." 

If  the  one  indicating  tho  target  and  the  one  receiving  the  target  are 
located  at  the  same  observation  post,  then  instead  of  the  reference  point- 
target  distance  wo  sometimes  indicate  the  vertical  angle  from  the  reference 
point  to  the  target  in  mils. 

Example.  "Reference  point  No.  2,  right  30,  drop  5,  machine  gun  in  pushes." 

Targets  which  are  not  very  noticeable  are  indicated  successively,  i.e», 
first  we  indicate  the  nearest  easily  noticeable  object  and  then,  from 
this  object  the  target. 

Example.  "Reference  point  No.  4,  right  20  -  corner  of  pasture,  add 
100  -  bush,  dug-in  tank  to  ttie  left." 

b)  Target  indication  with  tracer  bullets  (shells)  and  signal 
cartridges  (flares) 

For  indication  of  targets  with  tracer  bullets  (shells)  or  signal 
cartridges  (flares)  wo  establish  ahead  of  time  the  reference  points,  order 
and  length  of  bursts  (color  of  flares),  and  to  receive  the  target  we  designate 
a  special  observer  with  tho  mission  of  observing  the  indicated  area  and  re¬ 
porting  the  appearance  of  the  signals.  A  typical  form  of  the  report  is: 
"Reference  point  No.  5,  right  40,  drop  of  tracers  at  bush." 
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2.  Target  Indication  from  a  Map 

a)  Target  indication  from  the  squares  of  the  kilometer  grid 
In  target  indication  from  the  squares  of  a  kilometer  grid,  we  indicate 
the  square  in  which  the  target  is  located.  We  designate  the  square  by  the 
numbering  of  the  kilometer  lines  which  are  marked  on  the  map  in  the  following 
order:  first  we  call  the  number  of  the  horizontal  line  on  the  southern  side 
of  the  square  and  then  the  number  of  the  vertical  line  on  the  western  side 
of  the  square. 

Example  (fig.  63a).  "Ivanovka,  square  08,  17."  The  form  for  recording 
is,  "Ivanovka  (08l7)." 

With  the  necessity  to  indicate  the  target  more  precisely,  the  map  square 
is  intentionally  divided  into  four  parts  and  each  part  is  designated  by  the 
letters  of  the  Russian  alphabet  ABVG,  or  the  square  is  divided  into  9  parts 
and  numbered  from  1  to  9  in  a  clockwise  direction,  beginning  from  the  upper 
left  corner  and  ending  with  the  square  which  is  located  in  the  center. 

Example  1  (fig.  63b).  "Lone  tree,  square  08,  18,  A."  Form  for 
recording,  "Lone  tree  (0818  -  A)." 

Example  2  (fig.  63c).  "Bam,  square  08,  19,  6."  Form  for  recording, 

"Bam  (0819  -  6)." 

The  method  of  target  indication  by  squares  is  used  when  indicating 
tho  location  of  boundary  lines,  areas,  sectors,  lines  of  direction,  routes, 
reference  points,  targets,  etc. 
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Figure  63.  Target  indication  from  squares. 

b)  Target  indication  by  rectangular  coordinates 
Targot  indication  by  rectangular  coordinates  is  the  most  precise 
method  for  indicating  the  location  of  an  object  (target);  it  is  used  to 
indicate  especially  important  objects  (launcher  positions,  ground  zero  of 
nuclear  strikes,  etc.).  The  rectangular  coordinates  of  objects  are  deter¬ 
mined  (read)  primarily  from  a  map  or  aerial  photograph  with  a  coordinate  grid 
and  may  also  be  determined  from  data  from  the  observation  of  the  object  by 
radio-technical,  optical,  and  other  means  of  reconnaissance  by  solving  tho 
direct  geodetic  problem  (see  p.  14) . 
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c)  Target  indication  by  r,odetic  (geographic)  coordinates 
Target  indication  jy  geodetic  coordinates  is  the  ba» ic  method  for 
target  indication  on  a  map  without  kilometer  grids;  the  location  of  an 
object  is  indicated  by  latitude  and  longitude.  The  latitude  and  longitude 
of  the  object  are  determined  from  the  markings  of  the  parallels  and  meri¬ 
dians  closest  to  the  object  with  the  addition  of  minutes  and  seconds  which 
are  read  with  the  use  of  a  special  chart  located  on  the  map  (fig.  64; 
see  object  M  -  north  latitude  21°4o,51ll»  west  longitude  80°00'37"). 


Figure  64.  Target  indication  by  geodetic  (geographic)  coordinates. 

d)  Target  indication  from  an  arbitrary  reference  point 
Target  indication  from  a  reference  point  is  used  when  the  area 
which  is  embraced  by  the  combat  operations  is  not  great  (it  is  sufficient  to 
hove  three  or  four  reference  points)  and  great  accuracy  is  not  required  (one 
can  be  limited  to  determining  coordinates  by  eye).  In  the  area  of  operations 
one  or  several  reference  points  are  selected,  they  are  given  conventional 
names,  and  they  are  written  on  the  map.  Then,  mutually  perpendicular  lines 
(coordinate  axes)  parallel  to  the  lines  of  the  kilometer  grid  are  drawn 
through  each  reference  point. 

In  indicating  a  target  by  this  method,  we  first  name  the  nearest  reference 
point  and  then  the  coordinateo  of  the  target  which  are  determined  from  the 
perpendicular  lines  drevn  through  the  named  reference  point. 

Example  (fig.  65).  "Sokol,  south  200,  west  500,  antitank  gun." 
in  this  case,  the  fork  of  the  field  roads  is  arbitrarily  named  "Sokol." 

3.  Target  Indication  from  an  Aerial  Photo  (Aerial  Mosaic) 

On  on  aerial  photo  (mocaic)  targets  are  indicated  by  the  methods  which 
have  been  adopted  for  target  indication  fixrni  a  map.  In  target  indication 
by  the  methods  of  squares  and  rectangular  coordinates,  a  coordinate  grid  it 
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Figure  65.  Target  indication  from  an  arbitrary  reference 
point. 


first  placed  on  the  aerial  photo  (mosaic)  and  the  coordinates  are  read  using 
a  ruler  as  indicated  on  page  121. 
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Chapter  VII 

Orientation  on  the  Ground 

1.  Determining  the  Points  of  the  Compass  on  the  Ground 
a)  Determining  the  points  of  the  compass  from  the  sun 
The  approximate  (visual)  determination  of  the  points  of  the  compass 
from  the  sun  is  performed  on  the  basis  of  the  fact  that  in  the  northern 
hemisphere  the  sun  is  located  approximately  (statute  time,  see  p.  11): 
at  0700  hours  -  in  the  east; 
at  1300  hours  -  in  the  south; 
at  1900  hours  -  in  the  west; 
at  0100  hours  -  in  the  north. 

The  average  movement  of  the  sun  in  one  hour  equals  15° •  The  difference 
in  time  at  the  given  moment  and  at  1300  hours  (noon)  multiplied  by  15  will 
provide  the  angle  at  which  the  sun  diverges  at  a  given  rromcnt  from  a 
direction  to  the  south. 

Determination  of  the  compass  points  from  the  sun  using  a  watch  is 
accomplished  in  the  following  manner.  Holding  the  watch  in  a  horizontal  posi¬ 
tion,  we  turn  it  in  such  a  way  that  the  hour  hand  points  iis  tip  in  the  direction 
of  the  sun.  A  straight  line  which  divides  the  angle  between  the  hour  hand 
and  a  line  of  direction  from  the  center  of  the  watch  to  the  number  "l"  on 
the  dial  indicates  +he  direction  to  the  south  (fig.  66). 

To  increase  accuracy  in  determining  the  compass  points  by  this  method 
in  southern  regions,  several  variations  of  the  method  may  be  used  (fig.  67). 


Figure  66.  Determining  the  points 
of  the  compass  using  a  watch  (first 
method) . 


Figure  67.  Determining  the  points 
of  the  compass  using  a  watch  (second 
method) . 

a  -  to  the  sun. 
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Wo  give  the  watch  an  inclined  position  instead  of  a  horizontal  position 
(for  latitude  of  /|0-50°  -  at  an  angle  of  /.0-50°  to  the  horizontal))  in  this, 
we  hold  the  watch  witli  the  number  "1"  away  from  ourselves; 

finding  the  middle  of  the  arc  on  the  dial  between  the  hour  hand  and 
the  number  "1",  we  place  a  match  here  as  shown  in  the  figure,  i.e., 
perpendicular  to  the  dial) 

without  changing  the  position  of  the  wntch,  wo  turn  together  with  it 
relative  to  the  sun  in  such  a  way  that  the  shadow  from  the  match  passes  through 
the  center  of  the  dial. 

At  this  moment,  the  number  ''1"  will  be  in  the  direction  of  south. 


f  igure  68.  Determining  the  points  of  the  compass  from  the  movement 
of  the  top  of  a  shadow. 

a  -  first  position  of  the  sun;  b  -  second  position  of  the 
sun. 

One  can  determine  approximately  the  direction  of  the  compass  points 
from  the  movement  of  the  top  of  a  shadow.  For  this,  we  place  a  pole  on  a 
flat  area  and  mark  the  end  of  its  shadow  (with  a  stake,  stone).  After 
10-20  minutes,  wo  mark  a  second  position  of  the  top  of  the  shadow.  A 
direct  line  from  the  first  mark  to  the  second  indicates  approximately  the 
west-east  lino  of  direction  and  n  perpendicular  to  it,  north-south  (fig.  68). 

The  convenience  of  this  method  consists  of  the  fact  that  it  may  be  used 
when  the  time  is  unknown. 
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b)  Determining  the  compass  points  from  the  North  Star 
As  a  practical  matter,  for  simple  determinations  it  is  accepted 
that  the  North  Star  is  located  on  a  line  of  direction  to  the  north  (deviation 
about  1°).  The  location  of  the  North  Star  is  determined  from  the  Big  Dipper 
constellation:  mentally,  we  extend  a  straight  line  which  passes  through  the 
two  extreme  stars  of  the  "scoop"  (Alpha  and  Beta)  and  we  lay  off  on  it  the 
distance  equal  to  a  fivefold  visual  distance  between  these  two  stars.  Here, 
we  find  the  North  Star  which  is  identified  by  its  brightness;  it  is  brighter 
than  all  the  stars  surrounding  it,  and  approximately  equal  in  brightness  to 
the  stars  of  the  Little  Dipper  constellation.  In  addition,  the  North  Star 
is  the  last  star  in  the  "handle  of  the  dipper"  of  the  Little  Dipper  con¬ 
stellation  (fig.  69). 
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Figure  69-  Finding  the  North  Star. 


c)  Determining  the  points  of  the  compass  from  signs  of  local 
objects 

Signs  which  are  caused  by  the  location  of  objects  with  respect  to 
the  sun  are: 

the  bark  on  tho  majority  of  trees  is  rougher  on  the  northern  side,  and 
thicker,  more  elastic  (with  birches  -  lighter),  on  the  southern  side; 

on  pines,  a  secondary  (brown,  crackling)  bark  on  the  northern  side 
rises  higher  along  the  trunk; 

on  tho  northern  side,  trees,  stones,  and  wooden,  tile,  and  slate  roofs 
are  covered  earlier  and  more  abundantly  with  lich-'ns  and  fungi; 

on  coniferous  species  of  trees,  the  pitch  usually  accumulates  abundant 1> 
on  the  southern  side: 
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anthills  are  located  on  the  southern  side  of  trees,  stumps,  and  bushes; 
moreover,  the  southern  slopes  of  the  anthills  are  gently  sloping  while  the 
northern  slopes  are  steep; 

the  spring  grass  cover  is  more  developed  on  the  northern  edges  of  fields 
which  are  wanned  by  the  sun's  rays;  during  the  hot  period  of  the  summer,  the 
southern  edges  of  fields  are  darker; 

apples  and  fruits  acquire  a  ripe  color  (become  red,  yellow)  earlier 
on  the  southern  side; 

the  soil  near  large  rocks,  structures,  trees,  and  bushes  is  drier 
on  the  southern  side  in  the  summer,  this  can  be  determined  by  touch; 

snow  melts  more  rapidly  on  southern  slopes;  as  a  result  of  melting, 
notcheu,  "spines,"  are  formed  on  the  snow  which  are  directed  to  the  south; 
in  mountains,  oak  grows  most  often  on  southern  slopes. 

Other  signs: 

the  altars  of  orthodox  churches,  chapels,  and  Lutheran  churches  face 
the  east,  while  the  main  entrances  are  located  on  the  west; 

the  altars  of  Catholic  churches  (Polish  Roman  Catholic  churches)  face 
the  west; 

tile  raised  end  ol  the  lower  cross  beam  of  churches  faces  the  north; 
heathen  temples  (heathen  meeting  houses  with  idols)  face  their  fronts 
to  the  south; 

openings  in  largo  forest  tracts,  as  a  rule,  are  oriented  north  to  south 
and  east  to  west;  the  numbering  of  the  squtres  of  forest  tracts  in  the 
USSR  goes  from  west  to  east  and  then  to  the  south. 

It  is  necessary  to  take  several  signs  rather  than  just  one  into  considera¬ 
tion  in  orientation,  because  influenced  by  various  causes  there  are  actually 
many  deviations  from  the  rules  which  have  been  enumerated. 

d)  Determining  the  points  of  the  compass  using  a  map 
It  is  necessary  to  orient  a  map  from  terrain  lines  or  reference 
points  for  the  accompli shment  of  missions;  then  we  note  a  reference  point 
along  the  eastern  or  western  margin  of  the  map  in  a  northern  direction.  The 
direction  to  the  reference  point  will  be  the  direction  to  the  north. 

2.  Determining  Moqnetic  Azimuths  of  Lines  of  Direction  on  the  Ground 

a)  Determining  the  azimuth  of  lines  of  direction  using  the 
Adrianov  system  compass 

Procedure  for  operations: 

stand  facing  the  given  direction; 

holding  the  compass  in  the  left  hand  in  a  horizontal  position  in  front 
of  one's  self  and  at  a  height  of  10-12  cm  below  the  level  of  the  eye,  we 
free  the  brake  of  the  magnetic  needle  with  the  right  hand; 
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by  turning  the  compass,  we  bring  the  zero  mark  of  the  graduated  circle 
under  the  northern  end  of  the  magnetic  needle; 

holding  the  compass  in  the  oriented  direction,  by  turning  the  rotating 
lid  we  direct  the  line  of  sight  (the  lino  which  passes  through  the  slot  and 
sight)  in  the  given  direction  with  the  sight  in  the  direction  of  the  reference 
point  (away  from  one's  self).  The  matching  of  the  line  of  sight  of  the  com¬ 
pass  with  the  line  of  direction  to  the  reference  point  is  achieved  by  the 
repeated  transfer  of  the  sighting  from  the  line  of  sight  to  the  reference 
point  and  back;  it  is  not  recommended  that  the  compass  be  raised  to  eye  level 
for  this  purpose,  since  in  this  the  orientation  of  the  compass  is  disrupted 
and  the  accuracy  in  determining  azimuth  is  not  increased  but,  on  the  contrary, 
is  sharply  lowered; 

press  on  the  magnetic  needle  by  means  of  the  brake  and  take  the  rc-ading 
of  the  angle  opposite  the  sharp  point  of  the  rending  indicator  at  the  sight. 
This  will  also  bo  the  magnetic  lino  of  direction. 

b)  Determining  the  azimuth  of  a  line  of  direction  using  an  AK 
(artillery  compass)  system 

Operating  procedure: 

place  the  mirror  lid  of  the  compass  at  an  angle  of  >i5°  to  the  plane  of 
the  graduated  circle; 

face  the  direction  of  the  given  reference  point; 

take  the  compass  by  the  fingers  of  both  hands  by  the  housing  from  below 
and  raise  it  in  front  on  bent  hands  to  the  level  of  the  eye; 

direct  the  compass  with  the  line  of  sight  passing  through  the  center  of 
the  compass  and  the  slot  in  the  base  of  the  mirrored  lid  in  the  direction  of 
the  given  reference  point; 

by  turning,  match  the  zero  mark  on  the  graduated  circle  with  the 
northern  erJ  of  the  needle,  checking  from  the  reflection  in  the  mirror  of  the 
lid; 

read  the  angle  on  the  graduated  circle  opposite  the  line  of  sight 
at  the  base  of  the  mirrored  lid;  this  will  also  be  the  magnetic  azimuth  of  the 
line  of  direction  to  the  given  reference  point. 

3 .  Finding  a  Line  of  Direction  on  the  Ground  from  a  Given  Azimuth 
The  procedure  for  operating  with  a  compass  of  the  Adrianov  system  is: 
place  the  reading  indicator  on  the  graduated  circle  at  the  sight  at 
the  given  reading  for  the  angle  (magnetic  azimuth); 

releasing  the  compass  needle  and  roughly  bringing  the  zero  reading  of 
the  graduated  circle  beneath  its  northern  end,  determine  approximately  the 
given  lino  of  direction  on  the  ground  and  turn  facing  it; 

holding  the  compass  in  the  left  hand  in  front  of  one's  self  at  a  height 
of  10-12  cm  below  eye  level,  orient  the  compass  (bring  the  ze:  >  reading  of 
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the  bearing  circle  precisely  under  the  northern  end  of  the  needle); 

note  on  the  terrain  a  distant  reference  point  in  the  direction  of  the  line 
of  sight  of  the  compass.  The  line  of  direction  to  the  reference  point  will 
also  be  the  desired  line  of  direction. 

The  procedure  for  operating  with  an  AK  compass  system: 

place  the  mirrored  lid  of  the  compass  at  an  angle  of  45°  to  the  plane 
of  the  graduated  circle; 

by  turning  the  graduated  circle,  place  the  given  reading  (magnetic 
azimuth)  opposite  tne  object  end  of  the  line  of  sight  (the  line  with  the  arrow 
at  the  slot  of  the  mirrored  lid); 

holding  the  compass  in  the  left  hand  at  eye  level  and  locking  in  the 
mirror,  turn  until  the  northern  end  of  the  magnetic  needle  approaches  the 
zero  reading  on  the  graduated  circle; 

mark  n  distant  reference  point  in  the  direction  of  the  line  of  sight. 

The  line  of  direction  to  the  reference  point  will  also  be  the  desired 
line  of  direction  on  the  ground. 

4.  Orienting  Maps 

a)  Orienting  maps  from  the  terrain 

Orientation  of  maps  from  the  terrain  is  possible  when  the  location 
of  the  individual  is  known  even  approximately  and  individual  reference  points 
are  identified.  In  this  case,  the  map  is  turned  in  such  a  way  that  the  line 
of  direction  station  -  reference  point,  mentally  drawn  on  the  map  (or  desig¬ 
nated  on  the  map  by  a  ruler  or  pencil)  coincides  with  the  corresponding  line 
of  di'  ection  on  the  ground. 

Orientation  of  the  map  from  the  terrain  is  used  primarily  in  areas  with 
a  sufficient  number  of  reference  points  and  with  good  visibility  conditions, 
as  well  ns  when  moving  along  a  road. 

b)  Orienting  a  map  from  a  compass 

Orienting  a  map  from  a  compass  is  used  primarily  on  terrain  which 
has  few  reference  points  (in  a  forest,  in  desert-steppe  areas,  etc.)  and  with 
poor  visibility  conditions  (at  night,  in  fog,  etc.)  and  is  performed  in  the 
following  manner.  On  the  ground,  a  lino  of  direction  to  the  north  is  deter¬ 
mined  using  a  compass  (or  some  other  method;  and  then  the  map  is  turned  so 
that  one  of  the  side  margins  (the  lino  of  direction  of  the  true  meridian) 
is  directed  towards  the  north. 

'rho  map  is  oriented  more  accurately  using  a  compass  and  the  following 
procedure.  A  compass  with  the  magnetic  needle  freed  is  placed  with  its  center 
on  one  of  the  vertical  lines  of  che  map  in  such  a  way  that  the  0°  and  l8o° 
marks  of  the  graduated  circle  of  the  compass  (or  the  straight  edge  of  the  AK 
compass)  coincides  with  this  line;  then  the  map  is  turned  until  the  northern 
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end  of  the  magnetic  needle  does  not  deviate  from  the  zero  line  by  the  amount 
of  the  direction  correction  indicated  on  the  map. 

5.  Oetermining  One's  Location  on  a  Map 

One's  location  on  a  map  can  bo  determined  by  various  methods.  In 
selecting  the  method,  consideration  is  given  to  the  conditions  of  the 
situation  (including  conditions  for  working  with  a  map  and  the  presence  of 
instruments),  the  required  accuracy,  and  visibility  conditions. 

a)  Determining  one's  position  on  a  map  from  nearest  reference 
points  (visually) 

The  method  is  employed  primarily  on  regular  average-  broken  terrain 
during  daylight  with  the  disposition  of  one's  location  on  terrain  points 
designated  on  a  map  or  in  the  immediate  proximity  of  reference  points  (local 
objects  or  elements  of  relief). 

The  operating  procedure  is  as  follows: 

to  orient  the  map; 

to  recognize  on  the  mop  two  or  three  of  the  closest  local  objects  (or 
elements  of  relief); 

from  the  visually  determined  distance  and  lines  of  direction  to 
identified  reference  points,  to  mark  one's  location  on  the  map. 

The  accuracy  in  determining  one’s  location  on  the  map  by  this  method 
depends  primarily  on  the  distance  to  the  reference  points;  the  greater  these 
distances,  the  less  dependable  is  one's  location  determined.  With  the  loca¬ 
tion  from  the  reference  points  at  a  distance  of  up  to  500  meters,  one's 
location  is  determined  with  sufficient  accuracy  on  a  1:100,000  map  with  an 
average  error  on  the  irdcr  of  150  meters. 

b)  Determining  one's  location  on  a  map  by  measuring  distances 

The  method  is  primarily  employed  in  moving  along  a  road  or  along  a 

linear  terrain  point  and  primarily  on  closed  terrain  or  under  poor  conditions 
of  visibility. 

The  essence  of  the  method:  the  distance  is  measured  (by  speedometer, 
pacing)  from  any  reference  point  located  at  the  road  or  linear  terrain  point 
to  own  location  which  is  being  determined;  then  this  distance  is  laid  off 
on  the  map  along  the  road  (linear  terrain  point)  in  the  corresponding 
direction. 

The  accuracy  of  determining  own  location  by  the  given  methods  depends 
primarily  on  the  size  cf  the  error  in  measuring  the  distance  on  the  ground 
and  in  laying  it  off  on  the  map. 

c)  Determining  one's  position  on  a  map  from  distance  and  direction 

This  method  is  employed  primarily  on  open  terrain  which  has  few 

reference  points  when  only  one  reference  point  shown  on  a  map  is  identified. 
Operating  procedure: 
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measured  are  the  'distance  (by  pacing,  chord,  binoculars,  visually, 
rangefinder,  etc.)  from  own  location  to  the  reference  point  and  the  azimuth 
of  the  magnetic  line  of  direction  from  own  location  to  the  reference  point; 

the  azimuth  is  converted  to  a  back  azimuth  and  then  to  a  grid  azimuth 
(see  p.  109); 

on  the  map,  a  line  of  direction  is  drawn  from  the  initial  reference 
point  by  means  of  a  protractor  or  chord  rule  along  the  grid  azimuth  on  which 
the  measured  (determined)  distance  is  laid  off;  the  point  which  is  obtained 
will  also  be  the  desired  location. 

d)  Determination  of  one's  location  by  intersection  (from  one 
reference  point) 

When  this  method  is  used,  it  is  possible  to  determine  one's  location 
when  located  on  a  road  or  other  linear  terrain  point  and  with  the  visibility 
of  at  least  one  reference  point  located  in  such  a  way  that  the  angle  of  inter¬ 
section  is  at  least  20°. 

Essence  of  the  method: 

the  map  is  oriented  and  on  it  a  reference  point  is  identified  which 
is  visible  on  the  ground  from  own  location; 

r.  compass  is  used  to  measure  the  azimuth  of  a  line  of  direction  from 
own  location  to  the  reference  point  which  is  converted  to  a  back  azimuth  and 
then  to  a  grid  azimuth  (the  correction  is  taken  from  the  map); 

on  the  map,  the  grid  azimuth  which  is  obtained  is  constructed  at  the 
reference  point  (by  protractor,  chord  rule)  and  the  line  of  direction  is 
drawn  in  the  direction  of  one's  location  to  the  intersection  with  the  linear 
terrain  point;  the  point  of  intersection  will  also  be  the  desired  location. 

The  accuracy  of  the  determination  of  one’s  location  by  this  method  depends 
primarily  on  the  distance  to  the  reference  point  (the  greater  this  distance, 
the  greater  the  error)  and  the  error  in  measuring  the  azimuth  and  constructing 
the  grid  azimuth  on  the  map.  With  a  distance  to  the  reference  point  of  about 
1  kilometer  and  the  measurement  of  the  azimuth  by  the  AK  compass,  the  average 
error  will  be  on  the  order  of  100  meters  (when  working  with  a  1:100,000  map). 
Under  these  conditions,  one's  location  may  be  determined  graphically: 
the  map  is  oriented  by  compass  or  terrain  lines; 

a  ruler  (better  a  sight  rule)  is  placed  against  the  reference  point  on 
the  map  and  directed  by  sighting  along  the  ridge  to  the  reference  point  on 
the  terrain;  with  the  ruler  in  this  position,  a  straight  line  is  drawn  from 
tho  reference  point  towards  one's  self  to  the  intersection  with  the  linear 
terrain  point.  The  point  of  intersection  will  also  be  the  desired  location. 

e)  Determining  one's  location  by  resection 

This  method  is  used  primarily  on  open  terrain  with  a  small  number 
of  reference  points  but  when  at  least  two  (bettor  three)  reference  points 
can  be  seen  in  the  distance  which  are  designated  on  the  map  and,  with  observa¬ 
tion  from  own  location,  are  located  at  an  angle  within  limits  of  20-170°. 
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Own  location  is  determined  by  resection  in  the  following  manner: 
a  compass  is  used  to  measure  the  magnetic  azimuths  to  the  reference  points 
and  the  azimuths  are  converted  to  back  azimuths  and  then  to  grid  azimuths 
(with  consideration  of  the  correction  shown  on  the  map).  Then  the  correspond¬ 
ing  grid  azimuths  are  constructed  at  the  reference  points  and  the  lines  of 
direction  which  are  obtained  are  drawn  in  the  dorection  of  own  location;  the 
point  of  intersection  of  these  lines  of  direction  will  be  the  desired  point. 

A  line  of  direction  from  a  third  reference  point  serves  as  a  check.  When 
a  triangle  of  error  is  formed,  the  location  is  designated  in  the  center  of 
it. 

With  distance  to  the  reference  points  of  about  5  km,  the  error  in 
determining  own  location  may  be  as  high  as  600  meters. 

The  operational  procedure  using  a  graphical  method  is  os  follows: 
the  map  is  oriented;  having  placed  the  ruler  against  one  of  the  selected 
reference  points  on  the  map  and  directed  it  to  the  same  reference  point  on 
the  ground,  we  draw  a  line  of  direction  toward  own  position,  the  same  actions 
are  repeated  from  the  second  and  third  reference  pcints.  Ti.e  intersection 
of  the  lines  will  also  be  the  desired  point  on  the  map  (fig.  70). 


Figure  70.  Determining  own  location  by  resection, 
a  -  own  location. 

f)  Determining  own  location  on  a  map  using  transparent  paper 
(the  Bolotov  method) 

The  solution  of  the  problem  requires  the  presence  of  at  least  three 
reference  points  which  are  on  the  map  and  which  can  be  observed  on  the  ground 
from  own  location.  Bolotov's  method  assures  the  solution  of  the  problem 
oven  in  the  case  where  preliminary  orientation  of  the  map  is  impossible. 

Operating  procedure  is  as  follows: 

on  a  sheet  of  transparent  paper  which  is  placed  horizontally  on  a  solid 
base,  from  one  point  marked  arbitrarily  but  with  consideration  of  available 
reference  points,  by  direct  sighting  (see  p.  9),  draw  lines  of  direction  to 
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the  reference  points  which  have  been  selected  on  the  ground; 

place  the  transparent  paper  on  the  map  in  such  a  way  thnt  all  throo 
drawn  lines  of  direction  pass  through  the  corresponding  reference  points 
on  the  map; 

transfer  (prick)  the  central  and  initially  marked  point  onto  the  map; 
this  will  also  be  the  desired  position. 

6.  Movement  by  Azimuths 

a)  Preparation  of  data  foi  movement  by  azimuths  from  a  map 
Movement  by  azimuths  is  a  method  for  keeping  direction  of  a  path 
(route)  using  a  compass  or  directional  gyro  (see  p.  16);  it  is  primarily  used 
with  poor  visibility  (at  night,  in  fog,  etc.)  and  on  terrain  devoid  of  re¬ 
ference  points  (in  a  forest,  in  the  desert,  etc.).  With  the  presence  of 
phenomena  of  magnetic  anomalies,  orientation  using  a  magnetic  compass  is 
excluded. 

Movement  by  azimuths  is  accomplished  from  reference  point  to  reference 
point.  First,  prior  to  the  start  of  movement,  the  necessary  data  are  pre¬ 
pared  -  azimuths  and  distances: 

on  the  map,  a  route  (path  of  movement)  is  planned  with  reference  points 
at  the  turns; 

the  grid  azimuth  and  length  of  each  section  (leg)  of  the  route  are 
measured  on  the  map; 

the  grid  azimuths  are  converted  into  magnetic  azimuths  with  considera¬ 
tion  of  the  corrections  indicated  on  the  map; 

data  for  movement  are  recorded  in  a  table  (Table  40)  or  are 
recorded  directly  on  the  map  or  a  specially  prepared  diagram  (fig.  71). 

Table  40 

Table  of  data  for  movement  by  azimuths 


Number  and  name  of 
reference  point 

•  Grid  azi¬ 
muths,  0 
degrees 

Direction 

correction, 

degrees 

Magnetic 

azimuths, 

degrees 

Distances 

in  meters 

1  -  lone  courtyard 

23 

+8 

15 

1557 

1038 

2  -  place  where  road 
woods 

enters 

338 

tO 

330 

645 

*»3<> 

3  -  intersection  of 
and  clearing 

road 

4 

356 

1020 

680 

4  -  pit  at  clearing 

5  -  forester's  house 

102 

+8 

<)4 

705 

47<> 
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Figure  71.  Sketch  of  route 
for  movement  by  azimuths. 

n  -  forester's  house;  b  -  470  two 
paces;  680  two  paces;  d  -  Lake 
Krugloye;  e  -  430  two  paces; 
f  -  1038  two  paces. 


b)  Movement  by  azimuths 

At  each  turning  point,  beginning  with  the  initial  point,  the  line 
of  direction  of  movement  on  the  ground  is  found  from  the  given  azimuth  with 
the  use  of  a  compass.  It  is  desirable  to  select  and  remember  the  largest 
possible  number  of  distant  reference  points  on  the  line  of  direction  of  move¬ 
ment.  In  movement,  a  record  of  distances  is  maintained  (meters,  two  paces, 
time) . 

In  the  case  whore  no  reference  point  is  found  on  covering  the  assigned 
distance,  a  sign  is  placed  at  the  point  of  arrival  or  a  soldier  is  left  and  the 
reference  point  is  looked  for,  covering  the  area  around  the  point  with  a 
radius  of  about  0.1  of  the  path  covered  from  the  preceding  reference  point. 

Additional  reference  points  are  used  to  maintain  direction  in  movement: 
stars,  wind  direction,  the  line  of  direction  of  a  column,  and  other  auxiliary 
signs. 

c)  bypassing  obstacles 

Obstacles  may  be  bypassed  by  one  of  the  following  methods,  depending 
on  conditions.  The  first  method  which  is  used  with  the  availability  of  visi¬ 
bility  across  obstacles  is: 

note  a  refer' nee  point  along  the  direction  of  movement  on  the  opposite 
side  of  the  obstacle; 

bypass  the  obstacle  and  continue  movement  from  the  noted  reference 
point;  estimate  the  width  of  the  obstacle  by  eye,  and  add  it  to  the  distance 
which  has  been  covered. 

The  second  method  which  is  used  in  the  absence  of  visibility  across  an 
obstacle  consists  of  accomplishing  the  bypass  over  stiaight  lines  of 
direction,  the  azimuth  and  length  of  which  are  stiictlv  recorded  for  coming 
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out.  on  l  lu-  assigned  direction.  The  example  of  bypassing  a  mine  field  with  this 
method  is  shown  in  l-'iyurc  72. 


figure  7-.  bypassing  an  obataclo. 

a  -  1  Hf>  two  paces;  b  -  2?iO  two  paces;  c  -  204  two  paces;  <1  -  280 
two  paces;  e  -  1 70  two  paces;  f  -  5f>0  two  paces;  y  -  mine  field. 

7.  Orientation  from  a  Map  (at  the  Halt) 

Orientation  by  map' is  the  basic  method  of  oriontntion  on  unfamiliar 
terrain.  It.  is  accomplished  in  the  followiny  fundamental  sequence: 

tlx'  map  is  oriented; 

reference  ;>oints  are  identified  (local  objects  and  elements  ol  relief) 
which  are  common  to  the  map  anti  the  terrain; 

own  location  is  determined; 

the  map  is  compared  with  the  terrain. 

4 

Orientation  of  the  map  is  performed  by  compass  or  by  a  linear  object 
(road,  terrain  point,  etc.). 

The  identification  of  reference  points  is  the  most  important  staye  in 
orient  at.  ion  by  map  since  only  by  discoverlny  on  the  map  the  imayes  of  local 
objects  or  elements  of  relief  which  are  observed  on  the  ground  is  it  possible 
to  determine  one's  location. 

In  exainininy  the  terrain,  we  first  note  terrain  objects  which  are  the 
lamest  and  which  are  best.  dist. inyui shod,  as  well  ns  those  which  are  encountered 
comparatively  rarely  in  the  yiven  area;  in  this,  attention  is  paid  to  their 
mutual  position  and  the  disfiosi tion  relative  to  the  points  of  the  compass. 

For  examp'e,  a  lake  is  located  west  of  own  location,  a  highway  passes  east 
of  the  lake  from  north  to  south,  etc.  Ilsiny  these  siyns,  we  find  the  noted 
terrain  objects  on  llu-  map  and  the  correctness  of  their  identification  is 
chocked  from  the  surrounding  local  objects  and  the  relief. 

If  we  have  not  succeeded  in  identifying  reference  points,  it  is 
impossible  to  accomplish  orientation  from  a  map  at  the  given  place  and,  if 
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Uu>  situation  permits,  we  should  change  the  location  in  such  a  way  that  visi¬ 
bility  of  other  reference  points  is  oponoJ  up,  after  which  we  attempt  to 
identify  these  reference  points  on  the  map.  With  the  discovery  of  the 
corresponding  reference  points  on  the  ground  and  on  the  map,  one's  location 
is  determined  by  one  of  the  methods  presented  in  Section  5  of  this  chapter. 

The  concluding  stage  of  orientation  is  clarifying  the  surrounding 
situation;  it  is  performed  by  the  method  of  the  succossivc  comparison  (juxta¬ 
position)  of  the  map  with  the  terrain. 

In  order  to  find  on  the  map  the  image  of  an  object  which  is  observed  on 
the  ground,  then  without  destroying  the  orientation  of  the  map  one  should 
stand  facing  the  ohjoct  being  determined,  place  a  ruler  aoainst  own  location, 
and  direct  it  toward  the  required  object;  then,  examining  the  map  along  iho 
edge  of  the  ruler  and  in  conformance  with  the  distance  to  the  object  which 
is  estimated  by  eye,  we  find  the  desired  conventional  sign. 

In  order  to  determine  on  the  ground  an  object  which  is  shown  on  the 
map  more  easily,  we  placo  the  ruler  against  the  line  from  one's  location  to 
the  object  and,  in  tho  direction  of  the  rule  with  consideration  of  the 

‘■9 

distance,  we  find  the  desired  object. 

8.  Orientation  from  a  Map  While  in  Movement  on  a  Vehicle 

Orientation  while  moving  on  a  vohiclo  which  is  not  equipped  with  naviga¬ 
tional  equiimtent  is  performed  in  tho  following  manner. 

The  route  is  highlighted  ahead  of  time,  before  the  start  of  movement, 
on  a  1:100,000  map  (1:50,000,  1:200,000).  Check  reference  points  are 
marked  (at  a  distance  on  tho  order  of  5-10  minutes  of  movement  from  each 
other),  the  distances  to  them  arc  determined,  and  thoy  are  market'  on  the 
map  with  increasing  totals  at  tho  corresponding  reference  points;  on  sectors 
of  tho  route  where  it  is  particularly  difficult  to  adhere  to  the  required 
direction  (on  moving  out  of  a  populated  place,  in  a  forest,  in  a  desert, 
etc.),  tho  azimuths  of  the  direction  of  movement  are  determined  and  written 
down. 

At  the  start  point  (and  subsequently,  nt  each  check  reference  point) 
the  sector  of  tho  route  to  the  first  check  reference  point  (and  subsequently 
to  the  next  check  reference  point)  is  glanced  at  quickly  on  the  map;  during 
movement,  tho  map  is  kept  oriented,  observed  terrain  objects  are  identified 
on  tho  map,  and  from  thorn  we  mentally  record  our  ndvnncn  along  the  route. 

In  doubtful  cases  (when  the  map  does  not  complet. correspond  to 
the  terrain)  the  location  is  elaborated  (checked)  from  the  distance  which 
has  beon  covered  and  which  is  read  from  the  speedometer  (for  which  the  ini¬ 
tial  rending  on  the  spoodomotor  is  recorded  at  tho  start  point). 
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If  doubt  has  arisen  concerning  the  direction  for  further  movement,  it 
is  elaborated  (checked)  by  compass. 

On  departing  from  the  route  and  losing  orientation  (which  is  possible 
with  careless  orientation,  as  well  as  with  sudden  changes  in  the  terrain)  it 
is  necessary  to  note  on  the  map  the  approximate  (probable)  location  from  the 
distance  which  has  been  covered  from  a  reliably  identified  reference  point  (it 
is  read  from  the  speedometer)  and  the  direction  of  movement  (it  is  determined 
approximately  by  compsss  with  consideration  in  turns  of  the  route).  Then, 
we  should  attntively  study  the  surrounding  local  objects  (part: -ularly 
their  position  with  respect  to  the  relief),  identify  them  on  the  map,  and 
elaborate  one's  location,  after  which  we  plan  our  emergence  on  the  route. 

It  is  preferable  to  '•eturn  along  the  track  of  our  vehicle  to  the  last 
well-identified  reference  point  if  we  did  not  suceed  in  restoring  orientation, 
and  continue  movement  along  the  route  from  here.  In  some  cases  (in  an  area 
of  many  linear  reference  points  and  a  situation  not  fraught  with  danger), 
movement  may  be  continued  in  the  former  direction  until  emerging  at  a  linear 
reference  point  and  here  we  can  elaborate  our  location  and  then  plan  to 
come  our  on  our  route  of  march. 

Special  features  m  orienting  at  night.  Orientation  at  night  ic 
usually  hindered  somewhat  because  of  poor  visibility  of  reference  points  ar i 
the  inconvenience  of  working  with  a  map. 

In  moving  at  nigtit,  whore  possible,  the  mute  should  be  planned  along 
roads  or  along  linear  reference  points  which  are  easily  visible  at  night 
(alon-  electrical  transmission  lines,  railroads,  etc.). 

For  orientation  at  night,  one  should: 

select  reference  points  with  consideration  of  their  best  visibility  in 
the  illumination  whicn  will  be  employed  or>  the  march  or  without  illumination; 
large,  light  paint,  projected  against  the  sky  or  on  the  surface  of  the 
water,  falling  in  a  ray  of  light  from  a  headlight; 

select  reference  points  in  such  a  way  that  the  distances  between  them  are 
shorter  than  those  allowed  during  the  day  where  possible; 

highlight  the  route  on  the  map  with  a  thick  line  of  a  bright  color 
(yellow  and  orange,  poorly  visible  during  artificial  illumination,  are  not 
used  to  highlight  the  route); 

memorize  the  route  of  movement  so  firmly  as  to  be  able  to  reproduce  it 
graphically  from  memory; 

where  possible,  be  located  in  a  dark  room  or  in  a  room  illuminated  with 
red  light  for  3*1  minutes  before  the  start  of  a  march  at  night,  which 
provides  for  the  eyes  to  adapt  to  darkness; 

when  using  a  map  on  route,  to  preserve  dirkness  adaptation  use  a  red 
light  i  t  la.-hl  ight  with  a  red  light  lilter); 
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check  the  correctness  of  direction  of  movement  more  often  by  compass  and 

r tars. 

We  orient  primarily  by  compass  or  by  using  navigational  equipment,  when 
moving  cross  country  at  night. 

9.  Special  Features  of  Orientation  Under  Various  Terrain  Conditions 

a)  Special  features  of  orientation  in  a  forest 

The  basic  means  for  orientation  with  respect  to  the  points  of  the 
compass  and  maintaining  direction  of  movement  in  a  forest  off  roads  is  the 
compass.  Auxiliary  method.''  of  orientation  may  be:  orientation  from  signs  of 
local  objects  and  from  stars. 

The  following  are  used  in  a  forest  as  reference  points: 

clearings,  roads,  and  their  intersections  (forks); 

rivers  and  streams  (the  direction  of  their  low,  characteristic  bends 
and  crossings  are  considered); 

clearly  expressed  relief  forms  (precipices,  steep  slopes,  summits, 
mounds,  pits); 

forest  glades,  cuttings,  boundaries  of  sectors  of  sparse  woods,  brush, 
slash  fires; 

swampy  sectors  and  others. 

In  moving  in  a  forest  by  azimuths,  it  should  be  considered  that  a  large 
error  in  measuring  distances  is  possible.  The  thicker  the  forest  and  the  more 
difficult  it  is  to  negotiate  (windfall,  thick  undergrowth,  and  other  ob¬ 
stacles)  the  greater  the  error  will  be.  In  a  forest  whi  :h  is  difficult  to 
negotiate, the  error  may  reach  a  value  equal  to  50%  of  the  oath  which  has  been 
covered.  In  this  case,  it  is  expedient  to  determine  the  distance  from 
time,  based  on  a  previously  determined  average  speed  of  movement. 

b)  Special  features  of  orientation  in  desert-t  -*ppe  terrain 

The  basic  method  for  adhering  to  direction  when  moving  ofi  roads 
is  movement  by  azimuths. 

The  basic  referenc  •  points  are  prominent  elevations  and  rare  local 
objects  including  canals,  wells,  and  structures  connected  with  loligious 
cul ts. 

The  following  local  signs  may  bo  used  for  adhering  to  direction: 

wind  direction; 

th*>  direction  of  grooves  in  clays  and  limestone  (in  the  direction  of  pre¬ 
vailing  winds); 

the  direction  of  dunes,  barkhuits,  and  ripples  in  the  sane  (perpendicular 
to  the  direction  of  the  winds); 

the  steepness  of  the  slopes  of  dunes  and  but  khans  (upwind  -  up  to  15°, 
downwind  -  up  to  fiO" ) ; 
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t>  '  accumulation  of  snow  in  depressions  and  behind  obstacles  from  the 
downwii  side; 

snow  caps  on  the  downwind  side  of  snow  banks; 

the  direction  of  snow  waves  and  ripples  (perpendicular  to  wind  directions). 
For  the  purpose  of  using  extremely  distant  reference  points,  it  is  expedient 
to  have  a  map  for  a  large  area. 

c)  Special  features  of  orientation  in  large  populated  places 

For  orientation,  it  is  necessary  to  use  large-scale  maps  (1:25, OCX) 
or  greater),  plans  and  aerial  photographs.  It  should  be  taken  into  considera¬ 
tion  that  on  maps  of  a  scale  of  1:50,000  or  smaller,  the  blocks  are  generalized, 
and  only  the  main  streets  and  thoroughfares  are  plotted  to  the  extent  permitted 
by  the  scale. 

The  following  mnv  servo  as  the  main  reference  points  in  cities: 
main  (highway)  eets,  squares* 

prominent  industrial  enterprises,  towers,  high  buildings; 
railroads,  rivers,  canals,  and  bridges  (viaducts).  A  traffic  control 
service  must  be  organized  for  the  passage  of  columns  through  large  cities. 

d)  Special  features  of  orientation  in  mountains 

Orientation  in  mountains  is  most  convenient  by  examining  the 

terrain  from  commanding  heights  which  assure  the  best  view.  The  following  are 
mort  generally  used  as  reference  |K>ints: 

roads,  residences,  and  geodetic  and  astronomical  markers; 
rivers,  streams,  and,  in  particular,  the  locations  of  their  confluence; 
prominent  summits  of  mountains,  bluffs,  and  cliffs; 
canyons,  steep  slopes  (rocky  or  with  talus  slopes); 

the  outli  les  of  forests,  meadows,  and  glaciers.  The  overall  direction 
of  movement  is  adhered  to  by  compass-.  In  addition  to  this,  the  most  important 
sign  for  orientation  is  the  profile  of  the  route  -  upgrades,  downgrades  and 
their  steepness,  turns  m  the  road,  their  position  relative  to  the  slopes 
(for  example,  a  downgrade  to  the  left,  an  upgrade  to  the  right,  and  distances 
between  turns). 

It  is  also  useful  to  know  the  following  specific  signs: 
in  many  areas,  the  southern  slopes  of  mountains  are  more  gently  sloping 
and  the  northern  slopes  are  steeper; 

trees  of  deciduous  species  (first  of  all,  oak)  grow  primarily  on 
southern  slopes  and  coniferous  trees  on  northern  slopes; 

grass  eo'  t  predominates  on  southern  slopes  and  wood\  vegetation  on 
northern  slopes; 

the  /one  ot  snows  on  northern  slopes  drops  lower  than  on  southern  slopes; 
vineyards,  a*-  a  rule,  are  laid  out  on  southern  slopes. 
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With  visual  estimation  of  distances,  it  should  be  remembered  that  because 
of  the  great  transparency  of  the  air, ‘sudden  bends,  and  largo  forms  of  relief 
in  mountai  <?,  distances  to  objects  appear  considerably  smaller  than  they 
actually  are. 
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Chapter  VIII 

The  Use  of  Navigational  Equipment  in  Orientation 

!•  Orientation  Using  a  Directional  Gyro 

a)  Turning  the  directional  gyro  on  and  off 

A  directional  gyro  (fig*  73)  installed  in  ground  vehicles  permits 
holding  to  the  required  direction  for  1.5  hours  with  an  error  no  greater  than 
2°  (with  careful  balancing,  the  instruments  can  be  used  continuously  for  up 
to  5  hours  without  reorientation). 

The  course  of  the  vehicle  (direction  of  movement)  is  estimated  from 
the  mutual  position  of  the  scale  (the  scale  is  fastened  to  the  axis  of  the 
Cardan  joint  of  the  gyroscope  and  is  divided  into  360°  or  6000  mils)  and  the 
index  which  is  rigidly  connected  with  the  instrument  housing;  therefore, 
when  the  vehicle  is  turned,  the  reading  on  the  scale  is  changed  by  the  angle 
of  turn  of  the  vehicle. 

The  directional  gyro  is  turned  on  only  in  a  stationary  vehicle  in  the 
following  sequence: 

a  check  is  made  to  see  whether  the  instrument  is  arrested;  handle  6 
of  the  arresting  device  should  be  in  the  position  "away  from  one's  self"; 

the  voltage  in  the  on-board  net  is  checked;  it  should  be  at  least 
2/»  volts; 

the  power  supply  switch  of  the  directional  gyro  is  placed  in  position 
"turned  on";  the  required  angle  (course)  is  placed  on  scale  2  by  a  smooth 
turning  of  handle  6; 

the  instrument  is  released,  for  which  handle  6  of  the  arresting  device 
should  be  drawn  toward  one's  self  up  to  the  click. 

It  is  permitted  to  begin  movement  of  the  vehicle  11 3  earlier  than 
5  minutes  after  the  power  supply  of  the  directional  gyro  has  been  turned  on. 
Before  starting  to  move,  we  chock  to  see  whether  the  instrument  has  been 
freed,  since  movement  with  an  instrument  which  has  been  turned  on  and  arrested 
may  cause  it  to  break. 

i 

Figure  73 «■  Directional  gyro. 

1  -  plate;  ^  -  scale;  3  -  index;  - 
plug;  5  -  turn  screw;  6  -  handle  of 
arrester;  7  -  plug-type  connecter. 


5 
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Turning  off  the  directional  gyro:  the  instrument  is  arrested  (handle  6 
is  placed  in  the  position  "away  from  one's  self")  and  the  instrument's  power 
supply  switch  is  placed  in  the  "off"  position. 

b)  Initial  (first)  orientation  of  the  vehicle 

The  initial  orientation  of  the  vehicle  consists  of  determining  the 
course  (grid  azimuth  or  magnetic  azimuth)  of  the  longitudinal  axis  of  the 
vehicle  and  is  performed  by  one  of  the  following  methods. 

The  first  method  is  used  when  it  is  necessary  to  accomplish  movement  along 
one  indicated  (selected)  direction. 

The  machine  is  placed  at  the  start  point  in  such  a  way  that  the  cross 
hairs  (central  mark)  of  the  sighting  device  is  directed  at  a  reference  point 
selected  along  the  course  of  movement.  In  this,  the  turret  should  be  located 
in  the  0-00  (or  30-00)  position. 

After  orientation  of  the  vehicle,  the  directional  gyro  is  turned  on 
and  the  value  of  0°  is  placed  on  the  scale  of  the  directional  gyro. 

The  second  method  for  the  initial  orienting  of  the  vehicle  is  employed 
when  the  directional  gyro  is  used  to  drive  the  vehicle  in  any  direction  and 
the  grid  azimuth  of  the  longitudinal  axis  of  the  vehicle  can  be  determined 
from  a  map.  The  operating  procedure  in  this  case  will  be  the  following: 

the  vehicle  is  placed  on  a  terrain  point  (shown  on  the  mup)  from  which 
some  distant  reference  point  is  visible; 

on  the  map,  the  grid  azimuth  c/Qr  of  the  line  of  direction  from  the  terrain 
point  (vehicle)  to  the  reference  point  is  measured  with  o  protractor  (chord 
rule) ; 


the  central  point  of  the  sighting  device  of  the  vehicle  is  aimed  at  the 
distant  reference  point  and  the  sighting  angle  *s  read  (if,  with  the 

position  of  the  sighting  device  ahead,  the  central  mark  stands  at  the  30-00 
mark,  the  sighting  angle  equals  the  reading  to  the  reference  point  minus 
30-00); 

the  grid  azimuth  of  the  longitudinol  axis  of  the  vehicle  a  is  calculated 

m 

from  the  formula 


am  ~  °or  ^sight* 

The  third  method  for  the  initial  orientation  of  the  vehicle  is  employed 

when  the  directional  gyro  is  to  be  used  for  driving  the  vehicle  in  any 

direction  but  the  grid  azimuth  of  the  longitudinal  axis  of  the  vehicle  cannot 

be  determined  from  a  map  as  in  the  second  method  (there  are  no  reference 

points  or  reference  points  cannot  be  seen).  In  this  case,  we  determine  the 

magnetic  azimuth  of  the  longitudinal  axis  of  the  vehicle  A  by  the  iollowing 

m 

procedure:  we  stop  approximately  50  meters  away  from  the  vehicle  and,  with 

a  compass  (or  aiming  circle)  we  determine  the  magnetic  azimuth  A  ,  to  the 

veil 

center  of  the  turret  (or  to  the  sighting  device)  and  then  or  simultaneously 
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the  sighting  device  of  the  vehicle  is  aimed  at  the  compass  (at  the  place  from 
which  the  azimuth  was  measured)  and  the  sighting  angle  is  read. 

The  magnetic  azimuth  of  the  longitudinal  axis  of  the  vehicle  is  calculated 
from  the  formula 


A 

m 


=  A  , 
veh 


+  30-00  -  a 


sight* 


The  grid  azimuth  of  the  longitudinal  axis  of  the  vehicle  (or  the  magnetic 
azimuth)  are  placed  on  the  scale  of  the  directional  gyro,  after  which  the 
instiument  is  released  and  movement  may  bo  begun. 

c)  Driving  the  vehicle  by  directional  gyro 

Driving  the  vehicle  by  directional  gyro  is  accomplished  in  the  same 
manner  as  movement  by  azimuths  (see  Section  6,  Chapter  VII ). 

First,  on  a  map  wo  plan  the  route  and  prepare  necessary  data:  grid 
azimuths  and  distances  or  magnetic  azimuths  and  distances  (with  the  third 
method  for  initial  orientation  of  the  vehicle);  the  data  which  arc  obtained 
are  recorded  in  a  table  or  recorded  on  the  map  (sec  Section  6,  Chapter  VII). 

With  a  considerable  length  of  the  route  (time  of  movement  more  than 
1.5  hours)  terrain  points  and  reference  points  should  be  noted  for  every 
1-1.5  hours  for  repeated  orientation  of  the  directional  gyro  and  to  prepare 
necessary  data. 

Procedure  for  movement:  having  completed  initial  orientation,  the  vehicle 
with  the  directional  gyro  turned  on  is  driven  over  to  the  start  point  of  the 
route,  it  is  turned  in  the  required  direction  (the  reading  which  corresponds 
to  the  value  of  the  grid  azimuth  of  the  first  leg  of  the  route  is  placed  on 
the  scale  of  the  directional  gyro  opposite  the  index)  and  wo  begin  movement. 
During  movement,  by  turns  of  the  vehicle,  we  hold  the  corresponding  angle 
unde’*  tlie  index  and,  covering  the  required  distance  (the  distance  is  estimated 
from  the  speedometer  indicator),  we  turn  the  vehicle  in  the  direction  of  the 
second  leg  of  the  route  and  continue  movement  further  in  a  similar  manner. 

If  approximately  1.5  hours  have  already  passed  since  the  start  of  the 
turning  on  of  the  directional  gyro,  ft  is  necessary  to  check  the  orientation 
of  the  directional  gyro  by  the  method  for  initial  orientation,  after  which 
we  can  continue  movement  along  the  route. 


2.  Orientation  with  the  Use  of  Navigational  Equipment  Without  a 
Plotter 

a)  Basic  elements  of  the  equit-.ienl 

A  navigational  apparatus  without  <1  plotter  is  intend*  *5  for  deter¬ 
mining  the  location  of  moving  vehicles  under  conditions  of  difficult  orienta¬ 
tion  and  driving  the  vehicle  over  an  assigned  com  so. 
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The  instruments  of  the  apparatus  assure  the  continuous  development  of 
rectangular  coordinates  of  the  position  of  the  mov.tag  vehicle  and  indication 
of  the  course  of  movement;  the  average  error  of  the  development  of  coordinates 
is  no  more  than  1.3%  of  tho  rcute  which  has  been  covered,  the  time  for  pre¬ 
paration  for  operation  is  10-15  minutes,  and  the  time  of  continuous  operation 
(without  reorientation)  is  up  to  3«5  hours. 

The  kit  for  the  navigational  apparatus  includes  the  following  instruments: 
course  data  unit,  control  panel,  route  data  unit,  coordinator,  two  course 
indicators,  and  a  converter. 

The  course  data  unit  servos  to  develop  the  grid  azimuth  and  represents 
a  directional  gyro  in  which  a  free  gyroscope  serves  as  the  sensitive  element. 

The  course  data  unit  is  equipped  with  various  devices.  Drift  of  tho  main 
axis  of  tho  gyroscope  of  the  course  data  unit  in  30  minutes  is  no  more  than 
±20  mils. 

The  course  data  unit  serves  for  continuous  synchronous  transmission  of 
tlie  length  of  the  route  covered  by  the  vehicle  to  the  coordinator.  The  course 
data  unit  is  connected  to  tho  running  gear  of  tho  vehicle  by  a  flexible  shaft. 


1  -  1  audio  of  tho  potentiometer  for  latitudinal  balancing;  2  - 
scale  of  the  potentiometer  for  latitudinal  balancing;  3  -  nut; 

U  -  scale  of  the  correction  potentiometer;  5  and  6  -  "converter" 
and  "system"  switches;  7  -  handle  of  correction  potentiometer; 

8  -  clip;  9  -  lid. 

Tho  control  panel  (fig.  lh  )  is  intended  for  turning  on  the  navigational 
apparatus  and  conducting  latitudinal  balancing  of  the  gyro  compass. 

There  are  two  switches,  "converter"  and  "system"  (see  5  and  6  on  fig.  7h) 
on  the  control  panel  for  turnong  on  the  convert  e’  and  connecting  the  system. 

In  addition,  a  potentiometer  for  latitudinal  balancing  (on  the  scale  2  of 
tho  jjotent  iotneter  the  geographic  latitude  ol  the  terrain  is  set)  and  a 
correction  potent iometer  (intended  for  making  more  precise  the  balancing  of 
the  gyroscope  in  the  process  of  operation)  are  also  located  on  the  control 
panel . 
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The  coordinator  (fig.  75)  is  intended  for  the  continuous  automatic 
development  of  coordinates  of  the  vehicle's  position  and  to  indicate  the 
grid  azimuth  of  the  longitudinal  axis  of  the  vehicle. 


Figure  75.  Coordinator. 

6  -  handle  for  the  switch  to  set  the  coordinates;  7  -  lid 
for  knobs;  8  -  knobs;  9  -  holder  for  illumination  bulb;  10  - 
catch;  11  -  plate;  12  -  lid;  13  -  spare  holders  for  illumination 
bulbs;  14  -  spring  clamp;  15  -  shock  absorber;  16  -  plug-type 
connector;  17  -  "net  course"  knob;  18  -  "correct  course"  knob. 

Located  on  the  front  panel  of  the  coordinator  (fig.  76)  are  scales  1 
and  2  for  the  reading  of  coordinates  X  and  Y,  scales  3  and  4  "course" 

(reading  of  grid  azimuth)  and  scale  5  "course  correction." 

The  sotting  of  the  initial  coordinates  is  performed  by  knobs  8  (see 
fig.  i5)  with  the  corresponding  position  of  Icnob  6  of  the  switch  for  setting 
coordinates.  The  knobs  are  covered  by  a  lid,  7,  which  is  fastened  by  a  catch, 
10.  Illumination  of  the  scales  is  provided  by  bulbs  which  are  located  in 
plastic  holders  9.  A  plate,  11,  servos  for  recording  the  course  and  co¬ 
ordinates  of  the  vehicle  with  a  pencil.  located  on  the  front  wall  of  the 
instrument  are  a  knob  18  for  sotting  course  corrections,  and  knob  17  for 
setting  the  initial  grid  azimuth.  Placed  beneath  the  lid  12  is  a  regulating 
potentiometer  for  the  amplifier.  On  (he  right  side  wall  are  spare  holders 
13  for  the  illumination  bulbs,  clamp  l4  for  a  pencil  and  eraser,  plug-type 
connector  lf>,  and  shock  absorber  15  for  installing  the  instrument  in  a 
vehicle. 

Tlie  coordinator  contains  a  computer  (it  serves  to  calculate  the  co¬ 
ordinate  increments)  with  receivers  for  the  synchronous  transmission  of 
angle  and  route  and  a  scale  mechanism. 
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Figure  76.  Coordinator  (front  panel). 

1  and  2  -  X  and  Y  coordinate  scales;  3  and  4  -  "course" 
scales;  5  -  "course  correction"  scale. 

The  scale  mechanism  for  the  coordinates  (fig.  77)  represents  a  drum-type 
counter  which  permits  reading  the  coordinates  which  are  expressed  by 
five-unit  figures.  The  capacity  of  the  counter  is  99*999  meters.  The  value 
of  one  revolution  of  the  drum  1  comprises  100  meters.  Numbering  is  performed 
every  10  meters;  in  the  gaps  between  the  numbers,  the  drum  is  divided  into 
four  divisions  (  the  value  of  a  division  is  2.5  meters).  The  values  of  the 
revolutions  of  the  drums  2,  3,  4,  are  1000,  10,000,  and  100,000  meters, 
respectively.  The  framing  of  the  X  and  Y  coordinates  is  performed  by  the  same 
knobs  with  the  use  of  the  switching  mechanism  6. 


Figure  77.  Scale  mechanism  for  coordinates. 

1,  2,  3,  4  -  scale  drums;  5  -  knobs;  6  -  mechanism  for  switching 
the  knobs. 
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The  scales  for  reading  the  grid  azimuth  are  of  the  >ound  type  with 
rotating  arrows  (see  fig.  76).  The  value  of  one  turn  of  the  arrow  of  the 
"course"  scale,  4,  for  the  coarse  reading  of  the  grid  azimuth  is  6000 
(value  of  a  division  -  100).  The  value  of  a  turn  of  the  arrow  of  the  "course" 
scale  3  for  the  precise  reading  of  100  is  divided  into  100  divisions  (value 
of  a  division  is  1  mil). 

The  scale  for  setting  route  corrections,  5  (see  fig.  78)  is  round,  and 
of  the  rotating  type.  On  the  scale  there  are  40  divisions  with  numbering 
from  -12  to  +10%,  and  the  value  of  a  division  is  0.5%. 

The  course  indicator  (fig.  78)  is  intended  for  duplicating  the  readings 
on  the  scale  of  the  coarse  reading  of  the  grid  azimuth  on  the  coordinator 
and  i3  used  in  driving  the  machine  along  a  given  coarse.  The  scale  2  of  the 
course  indicator  is  divided  into  120  divisions  (the  value  of  a  division  is 
50  mils).  If  in  the  process  of  movement  it  is  necessary  to  adhere  to  a  cer¬ 
tain  course,  the  index  of  the  moveable  ring,  3i  is  Dlaced  manually  opposite 
the  corresponding  division  on  the  scale.  In  moving  along  this  course, 
the  arrow  1  of  the  indicator  will  be  located  opposite  the  index. 


Figure  78.  Course  indicator. 

1  -  arrow;  2  -  scale;  3  -  ring  with  index. 

b)  Initial  orientation  of  the  vehicle 

The  initial  orientation  of  the  vehicle  consists  of  determining 
initial  data:  grid  azimuth  of  the  longitudinal  axis  of  the  vehicle  and 
rectangular  coordinates. 

Initial  data  are  determined,  ns  a  rule,  using  a  topographic  map  of 
a  scale  of  1:50,000  or  1:100,000  in  the  following  manner.  First,  an  initial 
point  is  selected  -  a  terrain  objeci  which  is  depicted  exactly  on  the  map  and 
to  which  the  vehicle  may  drive  (crossroad  or  road  fork,  bridge,  etc.)  or  right 
up  to  which  one  can  drive  (geodetic  point,  tower,  etc.).  Moreover,  from  the 
vehicle  which  has  been  placed  at  the  initial  point,  some  reference  point 
should  be  visible  (plant  smokestack,  lone  tree,  etc.)  which  is  located  no 
closer  than  6  cm  from  the  initial  point  at  map  scale. 

From  tlie  map,  the  grid  azimuth,  a  ,  (see  p.  100)  of  the  line  from 
the  initial  point  to  the  reference  point  is  measured  with  a  chord  rule  and, 
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with  a  measurer,  the  rectangular  coordinates  of  the  initial  point  are  read 
as  accurately  as  possible  (from  the  transverse  scale  on  the  metal  ruler). 


Figure  79*  Determination  of  the  grid  azimuth  of  the  longitudinal 
axis  of  the  vehicle. 


The  vehicles  drive  up  to  the  initial  point  in  such  a  way  that  the 

angle  measuring  device  of  the  vehicle  (center  of  the  turret)  is  located  above 

the  initial  point;  if  it  is  impossible  to  drive  on  to  the  initial  point,  the 

vehicle  is  placed  ns  close  as  possible  to  the  initial  point  on  the  line  from 

the  initial  point  to  the  reference  point  (fig.  79). 

With  the  angle  measuring  device  of  the  vehicle  (fig.  80)  we  might  on 

the  reference  point  and  rend  the  angle  nnd  then  vo  compute  the 

initial  grid  azimuth  of  the  vehicle  <y.  from  the  formula 

mit 


(y,  .  =  O'  “  O  • 

nut  or  sight 

The  initial  grid  azimuth  is  determined  as  accurately  as  possible, 
since  the  accuracy  of  orientation  in  the  future  depends  to  a  considerable 
degree  on  it. 

To  check  the  correctness  in  determining  the  initial  grid  azimuth,  it 
should  be  determined,  as  a  rule,  from  two  reference  points.  The  grid  azimuths 
which  are  determined  from  the  first  and  second  reference  points  shoula  not 
differ  by  more  than  4  mils.  For  the  final  value,  the  mean  arithmetic  value  of 
tile  two  determinations  should  be  taken. 

In  the  case  where  the  grid  azimuths  differ  by  more  than  4  mils,  all 
measurements  and  computations  should  be  repeated;  if  the  error  is  not  found, 
it  is  necessary  to  determine  the  grid  azimuth  from  a  third  reference  point. 

If,  even  in  tnis  case  the  grid  azimuths  do  not  agree,  tl  -  initial  ,-oint  is 
changed  and  all  actions  are  again  repeated. 

On  closed  terrain  and  at  night  when  distant  reloien'-e  points  are  not 
visible,  the  iniiJ.f  grid  azimuth  is  determined  b\  aiming  circle  iti  the 
loll  owing  m  inner. 
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The  aiming  circle  is  sot  up  (fig.  81 )  at  a  distance  of  at  least  50  meters 
from  the  vehicle  and  oriented  by  the  magnetic  needle;  the  tube  of  the  aiming 
circle  is  laid  on  the  optical  sight  of  the  angle  measuring  device  of  the 
vehicle  and  the  azimuth  of  tcK  magnetic  line  of  direction  from  the  aiming 
circle  to  the  vehicle  is  rend  from  the  aiming  circle  scale  while  the  angle 
to  the  aiming  circle  is  measured  with  the  angle  measuring  device  of  the  vehicle. 


Figure  81.  Determining  the  grid  azimuth  of  the  longitudinal 
axis  of  the  vehicle  using  an  aiming  circle. 


The  initial  grid  azimuth  is  calculated  from  the  formula 


A  ,  c  I  t  30-00  - 
veil 


®sight ’ 


where 


A  ,  is  the  azimuth  of  the  magnetic  line  of  direction  lrom  the  aiming 
veh 

circle  to  the  vehicle; 
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f|  is  the  correction  for  direction  (taken  from  a  map)} 

°sigl-t  *s  the  “’O1*5  between  the  line  of  direction  of  the  longitudinal 
axis  of  the  vehicle  and  the  line  of  direction  to  the  aiming  circle. 


!  {? 
a  ;1 


c)  Preparation  of  the  navigational  instrument  for  operation 
The  navigational  instrument  may  be  turned  on  only  when  the 
vehicle  is  stationary,  and  in  the  following  sequence: 

1.  The  voltage  of  the  on-board  net  is  checked  (it  should  be  at  least 
24  /olts). 


S 

4i 

/ 

0  * 

.  '4 

d. 


2.  The  power  supply  for  the  converter  is  turned  on  by  the  "converter" 
switch  on  the  control  panel  (in  this,  the  converter  is  started  up  and  the 
bulb  for  illuminating  the  coordinator  bums). 

3.  After  10-12  minutes  from  the  moment  that  the  converter  is  turned  on, 
the  "evstem"  switch  is  placed  in  the  "on"  position  (in  this,  the  receiver  of 
the  synchronous  transmission  of  the  angle  occupies  a  coordinated  position  with 

the  data  unit  and  the  arrow  of  the  "course"  scale  occupies  the  corresponding  \ 

position). 

The  input  of  initial  data  is  performed  after  the  equipment  has  been  '* 

completely  turned  on  in  the  following  order: 

beginning  (initial)  coordinates; 

< 

initial  grid  azimuth; 

route  correction  factor. 

In  ordar  to  put  in  the  coordinates,  one  should: 

turn  the  handle  of  the  coordinate  setting  switch  in  the  "X"  or  "Y" 
pc  tion,  depending  on  which  coordinate  is  being  inserted; 

press  the  button  until  the  sotting  (appearance)  of  +he  required  numbers; 
in  this,  see  that  the  numbers  are  placed  in  the  middle  of  the  window; 

release  the  handle  of  the  coordinate  setting  switch  and  close  the  lid. 

The  input  of  the  initial  grid  azimuth  is  performed  by  the  "course" 
handle  (see  fig.  75)  and  the  route  correction  factor  is  set  with  the  "route 
correction"  handle.  The  route  correction  setting  must  be  performed  only  in 
a  direction  from  minus  values  to  plus  values  it.  ord«»r  to  exclude  backlash 
of  the  kinematic  chain. 

The  route  correction  factor  is  determin  d  by  a  preliminary  passage  over 
the  route  for  a  length  of  up  to  1000  meters  or  is  established  in  accordance 
with  dn>;a  obtained  from  the  experience  of  previously  accomplished  trips  over 
similar  roads. 

After  the  values  for  the  inidial  data  and  route  correction  have  been 
set,  movement  can  begin. 
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d)  Turning  off 'navigational  instruments 

The  navigational  instrument  is  turned  off  only  when  the  vehicle  is 
stationary  and  in  the  following  sequence: 

the  ’’system"  ;switch  on  the  control  panel  (see  fig.  74)  is  moved  to  the 
"off"  position? 

the  "converter"  switch  is  placed  in  the  "off"  position. 

Movement  of  the  vehicle  may  be  begun  after  the  apparatus  has  been  turned 
off  only  after  the  gyroscope  of  the  course  data  unit  has  come  to  a  complete 
stop  (15-20  minutes  are  required  for  the  rotor  of  the  gyroscope  to  stop). 

e)  Procedure  for  orienting  in  motion 

A  topographic  map  is  prepared  ahead  of  time,  before  the  start  of 
movement;  the  required  sheets  are  pasted^ together,  the  route  is  highlighted, 
and  necessary  data  are  prepared  (see  p.  175). 

In  addition,  to  check  the  accuracy  of  the  apparatus'  operation,  co¬ 
ordinates  of  individual  reference  points  and  grid  azimuths  of  lines  of  direction 
of  individual  straight  line  road  sectors  are  determined.  The  operation  of  the 
apparatus  is  checked  from  these  data  and,  in  necessary  cases,  corrections  are 
applied  to  the  apparatus  without  repeated  orientation  (see  p.  194). 

With  a  considerable  length  of  the  route  of  march  (3*5  hours  cf  movement 
or  more),  where  possible  terrain  points  and  reference  points  should  be  selected 
in  areas  of  halts  for  reorientation  of  the  apparatus  and  the  preparation  of 
necessary  data. 

With  movement  along  roods  during  daytime  and  with  a  sufficient  con- 
fcrmonce  of  the  map  to  the  terrain  (the  correction  of  the  determination  of 
one's  position  causes  no  doubt)  orientation  is  conducted  in  the  normal  manner  - 
by  map.  In  case  of  doubt  in  the  correctness  of  movement  (the  next  reference 
point  has  not  been  discovered),  the  x  and  y  coordinates  are  read  from  the 
coordinate  scale  and  the  location  oi  the  vehicle  is  found  (elaborated)  on  the 
map  and  then  the  direction  for  further  movement  is  noted. 

In  moving  off  roads,  particularly  with  poor  visibility  (at  night,  in 
fog,  etc.),  as  well  as  with  actions  in  areas  of  mass  destruction  and  other 
cases  which  hinder  orientation,  it  is  accomplished  as  a  rule  with  the  complete 
utilization  of  all  instruments  of  the  navigational  apparatus  in  the  following  . 
order: 

the  map  is  prepared  as  indicated  above  and,  in  addition,  along  the 
entire  route  grid  azimuths  and  distances  necossary  for  driving  the  vehicle 
by  the  course  indicator  are  determined  and  marked  down  on  the  map; 

the  required  course  and  distance  are  indicated  to  the  driver  and  the 
latter  drives  the  vehicle  with  the  use  of  the  course  indicator  and  speedometer; 

after  10-20  minutes  of  movement,  as  well  as  at  all  points  where  the 
route  turns,  the  position  of  the  vehicle  is  determined  on  the  map  from  the 
coordinates  road  from  the  coordinate  scale  and,  where  necessaiy,  the  direction 
for  further  movement  is  defined  more  precisely. 
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f)  Special  features  in  using  the .navigational  apparatus  at  a 
junction  of  zones 

If  the  routa  crosses  a  junction. of  zones  of  topographic  maps,  then 
the  vehicle  is  reoriented  by  the  initial  orientation  method  with  the  passage 
of  the  vehicle  into  the  adjacent  zone,  and  the  new  coordinates  and  course 
which  correspond  to  the  coordinate  system  of  the  given  zone  are  inserted  into, 
the  navigational  apparatus. 

In  those  cases  where  reorientation  of  the  vehicle  in  crossing  the 
junction  of  the  zones  is  impossible  because  of  the  situation,  the  use  of  a 
navigational  apparatus  without  a  plotter  has  the  following  special  features: 

in  preparing  the  map  for  work  with  the  apparatus  (see  above)  an  additional 
coordinate  grid  (sec  p.  105)  which  corresponds  to  the  coordinate  grid  of  the 
map  over  which  the  initial  orientation  of  the  vehicle  was  performed,  is  drawn 
on  the  map  sheets  of  the  adjacent  zone; 

in  moving  along  a  route  which  passes  over  the  map  sheets  of  the  adjacent 
zone,  the  location  of  the  vehicle  and  course  of  movement  are  determined  from 
the  additional  coordinate  grid; 

reorientation  of  the  vehicle  is  performed  when  the  situation  permits 
(but  no  later  than  3*5  hours  after  the  apparatus  has  been  turned  on);  after 
the  reorientation  of  the  vehicle,  its  location  and  course  of  movement  are 
determined  from  the  main  coordinate  grid  (which  is  completely  printed  on  the 
map). 


3.  Orientation  with  the  Use  of  a  Navigational  Apparatus 
with  a  Plotter 

a)  Basic  elements  of  the  apparatus 

The  instruments  of  the  navigational  apparatus  with  a  plotter  assure 
the  continuous  generation  of  coordinates  of  the  vehicle's  position,  indication 
of  course  of  movement,  and  the  plotting  of  the  route  which  has  been  covered 
on  a  map. 

The  navigational  apparatus  equipment  kit  includes  the  following  basic 
instruments:  course  data  unit,  route  data  unit,  course  plotter,  converter, 
motor  generator. 

The  course  data  unit  (fig.  8?.)  which  is  the  gyroscopic  course  pointer 
(directional  gyro  )  is  intended  for  working  out  the  grid  azimuth.  The  drift 
of  the  main  axis  of  the  gyroscope  of  the  course  data  unit  should  be  no  more 
than  ±20  rails  per  hour. 

The  course  data  unit  servos  for  the  continuous  synchronous  transmission 
of  the  length  of  the  route  covered  by  the  vehicle  to  the  course  plotter. 

The  course  plotter  (fig.  83)  servos  for  the  continuous  automatic 
generation  of  the  coordinates  of  the  vei.icle's  location,  indicating  the  grid 
azimuth  of  the  vehicle,  and  drawing  the  route  of  movement  on  a  map.  The 
course  plotter  includes  a  computer,  and  scale  and  plotting  mechanisms. 


Figure  82.  Course  (3  tta  unit. 

1  -  outer  gyroscope  ring;  2  -  sine-cosine  rotating  transformer; 

3  -  lid;  4  and  5  -  signal  leivps  "lock"  and  "braking";  6  -  course 
setting  handwheel;  7  -  coup.mg  device;  8  -  rotating  contact 
devices;  9  -  electric  motor;  10  and  11  -  scales;  12  -  lighting 
switch;  13  -  window;  14  -  ho  ‘;jing;  15  -  temperature  compensator; 
16  -  mirror;  17  -  electric  motor;  18  -  door;  19  -  lock  handle; 

20  -  connecting  branch;  21  -  segment;  22  -  cog;  23  -  pin;  24  - 
lock;  25  -  contacts;  26  -  shaft;  27  -  housing;  28  -  link  gear; 

29  -  pivot;  30  -  vacuum  geugo;  31  -  gyro  chamber. 


The  computer 'provides  the  deputation  of  the  increase  in  the  coordinates; 
it  consists  of  a  sine-cosine  plotter,  multiplying  mechanisms,  the  route 
correction  mechanism,  and  a  number  of  gears. 

The  scale  mechanism  sorves  to  set  and  read  the  values  of  coordinates, 
grid  azimuth,  routo,  map  scales,'  and  route  corrections. 

The  x  and  y  coordinates  of  the  vehicle  are  established  and  read  from 
the  coarse  reading  scales  20,  18  (value  of  division  1000  meters)  and  the  fine 
reading  scalos  23,  24  (value  of  a  division  5  meters). 

The  grid  azimuth  is  established  and  road  from  the  coarse  rending  scale  17 
(value  of  a  division  100  mils)  and  fine  rending  scale  26  (value  of  a  division 
1  mil). 

The  path  covered  by  the  vehicle  is  read  from  the  coarse  reading  scale  21 
(value  cf  division  100  motors)  and  fine  rending  scale  22  (value  of  division 
1  motor). 
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Figure  83.  Course  plotter. 

a  -  general  view?  b  -  scale  panel?  c  -  right  side  panels 
1  -  scale  plate?  2  and  5  -  scale  illumination  lights?  3  “ 
protective  glass  for  the  plotting  board?  4  -  spring  clamp? 

6  -  hinged  screw?  7  -  route  switch?  8  -  illumination  rheostat? 
9,  12,  14  -  handwheels?  10  -  handle  for  setting  route 
correction?  11  -  spare  plotting  board?  13  -  scale  switch 
handle?  15  -  housing?  16  -  signal  light?  17-26  -  scales? 

27  -  strip?  28  -  amplifier?  29  and  31  “  potentiometers? 

30  -  amplifier  switch?  32  -  plug-type  connector. 
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scale,,  pp  4be5@ag''bei'hfltuged-  is-  established  from,,  s^ale;-  'Ss5  on  which 
there'  are  fiva.^ar-kar  ^flObijCpS^  !ts25,COO,.  "off%  i*:5C,P0p, 

The  veiiie  o?;  the  roufce  corrections  ia'  set-  6y-'«cale  19,  tht  scale  is 
divided  into  110  divisions ^rt!i  a  val«»s  cf  a  diy.isioh  of  0;2%i-  ijg  this  scale, 
60' ■  rlivi. sionsihrtve.  ah .  ^graving .  in:  a  1  bl  £cjc  color  apd  parked  with  "plus"  sign. 
The  slipping /oif  the  vehicle  is  established-  frein,  this  portion  of  the  scale. 

The  remaining 50 ^divisions' :ara,  \et'ched  fin  red  and. .marked  with,  a  "minus"  sign. 
The  sliding- of  the  .vehicle:  is « established  .by  this  part  of  the'scalp. 

The'tpirtttipg/mechaiiigm  serves'  to  draw  .the'  path,  of  the  ■  vehicifie* s  •  move¬ 
ment  oh  Kpps'rof  scal'SS' af  1: 25,000,,  li;>6,6pp,r  and;  1:166,000';.  The, map's  are 
fastened  to  ,a,.piottihg^B6ar3f  84.)'  of  .the  course:  plotter  by  lamellar 

spriHgSiJPi 


Figure  84.  Plotting  board  with  map. 

1  -  catch;  2  -  spring;  3  -  map;  4  -  plotting  board. 

The  convertor  is  intended  for  the  conversion  of  the  direct  current  of 
the  on-board  r.et  of  the  vehicle  to  a  three-phase  alternating  current  for 
feeding  the  course  data  unit  with  three-phase  current.  The  converter  (fig.  85) 
is  mounted  on  a  panel,  J,  and  located  hero  is  the  handle  4  of  the  phase  switch 
which  can  occupy  one  of  three  positions,  "off,"  "on,"  and  "brake." 
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Figure>85_;  Converter. 

1  -  s panel;  -  .2-  ~  jilug^type  . connector.;  3;  -  collar;. 
4  -  pJiase  awitch  i&ob'i' 


The-raoior  generator  is>  i*’tended;  for;  tfie  conVerisibii  of  the.  direct 
voltage  of  the- on-board,; net  of 'the  vehicle- to-  alte™ating,.single-phaie 
•current  for  the  teedihg;.of  the,  synchronous,  transmission  of  angle  and  route 
with  this  voltage. 

h)  Overall  procedure-  for  .orientation 

prientaiioh.-with  ihe  use-of  the  r.avigatibnai  apparatus  with  a 
plotter  includes  the  ’following  basic  processed: 

The  first  (initial)  orientation- 6f  the  vehicle  (accomplished  by  the 
method  of  initial  orientation  of  the;  vehicle  equipped  with  a  navigational 
apparatus  without  a  computer,  see  p.  186); 

preparation  of  the  navigational  apparatus  for  operation; 
work  with  the  navigational  apparatus  eh  route; 

c)1  Preparation  of  the  navigational  apparatus  for  operation 
The  navigational  apparatus  may  only  be  turned ron  with  the  vehicle 
in  a  stationary  position  and  in  the  following  sequence. 

1.  Before  turning  on  the  apparatus,  th«  following  are  checked: 

the  setting  of  knob  4  (see  fig.  85)  of  the  phase  switch  on  the  converter 
(the  ohase  switch  should  be  in  the  "off"  position); 

the  position  of  knob  19  (see  fig.  82)  of  the  locking  mechanism  of  the 
gyro  course  pointer  (the  knob  should  be  in  the  ’'lock"  position); 

the  vacuum  in  the  chamber-  of  the  gyro  motor  by  the  vacuum  gauge  (the 
vacuum  should  be  at  least  70  divisions); 

the  voltage  of  the  on-board  net  of  the  vehicle  (voltage  should  be 
27  i  2.7  volts).. 

2.  The  knob,  4  (see  fig.  85)  at  the  phase  switch  is  placed  in  the  "on" 
position. 

3.  The  "amber"  switch  is  used  to  turn  on,  tho  power  of  the  converter 
(in  this,  the  converter  is  started  and  the  "stop"  signal  lamp  on  the  gyro 
course  pointer  lights  up). 
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4.  After  5 -minutes  from  the  moaen-  the  converter  has  been  turned  bn, 
the  gyro  chamber  is  removed  from  the.  lock  (in  this,  the  signal  lamp  "stop" 
is  extinguished). 

5.  After  10  minutes,  the  power  supply  of  the  motor  generator  is  turned 
on  by  the  "trace"  switch, 

6.  Switch  30  (see  fig.  83c)  on  the  amplifier tpanel  of  the  course 
plotter  is  placed  in  the  "on"  position. 

7.  The  "route  switch",.  7  (see  fig.  83a),  on  the  course  plotter  is  moved 
to  the  !!on"  position. 

8.  The  required  brightness  of  illumination  of  the  scales  and  map  is 
established  by  the  "lighting"  rheostat  8  (see  fig.  83a). 

The  input  of  initial  data  is  performed  by  the  corresponding  devices. 

Ii;  this,  it  is  necessary: 

to  place  the' map  on  the  plotting  boar-'  and  to  install  the  latter  in  the 
course  plotter; 

to  place  (insert)  the  beginning  (initial)  coordinates; 

to  set  the  route  correction  factor. 

The  map  is  placed  on  the  plotting  board  in  the  following  manner: 

the  edge  of  the  map  is  bent  to  conform  to  the  size  of  the  plotting 
board  in  such  a  way  that  edges  remain  for  fastening  them  with  the  lamellar 
springs  and  the  numbers  of  the  markings  of  the  coordinate  grid  are  visible; 

the  map  is  placed  on  the  plotting  board  in  such  a  way  that  its  northern 
part  is  at  the  top  and  the  vertical  lines  of  the  map  grid  coincide  with  the 
lines  on  the  plotting  board  or  ore  parallel  to  them;  in  this  position,  the  map 
is  fastened  with  the  lamellar  springs  (see  fig.  84)  and  the  plotting  board  is 
installed  in  the  course  plotter. 

The  input  of  initial  coordinates  on  the  scales  of  the  course  plotter  is 
combined  with  the  placing  of  a  pencil  at  the  initial  point  on  the  map  and  is 
performed  in  the  following  sequence: 

the  "scales  switch"  knob  13  (fig.  830)  is  placed  in  the  position  which 
corresponds  to  the  scale  of  the  map; 

by  means  of  the  "X"  12  and  "V"  9  handwheeis  (see  fig.  83),  the  pencil 
is  placed  exactly  in  the  southwest  comer  of  the  square  in  which  the  initial 
point  la  located; 

on  the  coarse  reading  coordinate  scales  "X"  20  and  "Y"l8  (see  fig.  83b) 
tho  numbering  values  of  the  kilometer  linos,  at  the  intersection  oi  which  the 
pencil  is  placed,  aro  set  by  moans  of  wing  nuts,  and  zero  readings  are  placed 
on  the  fine  reading  scales  23  and  24; 

tho  hundreds,  tens,  and  units  of  tho  coordinate  values  of  the  initial 
point  are  placed  on  the  fine  reading  scales  by  means  of  handwheels  "X"12  and 
"Y"  9  (see  fig.  83a);  as  a  result  of  this  operation,  the  pencil  is  moved  to 
the  initial  point  on  the  map  and  tho  coordinates  of  the  initial  point  will  be 
placed  on  the  scales. 
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If  the  coordinates  of  the  initial  point -were  not  determined' ahead  of 
time.;  the  input  of  the  initial  coordinates,  and  the  setting  of  the  pencil  on 
the  initial  point  are  performed  in  the  following*; manner: 

the  pencil  is  placed  exactly  in  the  southwest -corner  of  the ^square- in 
which  the  initial  point  is  located  by,  rotating,  the  "X"  and  "Y!1  handwheels;' 

the  numbering  of  the  kilometer  lines  of  the  square  is, placed  oh  the 
coarse  reading  scales  by  the  corresponding  wing  nuts  and  zeros  at  a  placed 
on  the  fine  reading  scales; 

by  rotating  the  "X"  and  "Y"  handwheels,,  the  pencil  is  moved  to  the  ini¬ 
tial  point  on  the  map;  as  a  result  of  this  operation,  the  values  of'the  co¬ 
ordinates  of  the  initial  point  will  be  obtained  on  the  coordinate  scale  (the 
handle  for  the  "scale  switch"  should  be  in  the  position  which  corresponds  to 
the  scale  of  the  map  on  the  plotting -board) 

The  initial  grid  azimuth  is  sot  (inserted)  on  the  coarse  reading  scale  1? 
and  the  fine  reading  scale  26  (see  fig.  83b)  from  the  arrow  and  numbering  In 
black  by  rotating  the  "course"  handwheel  14  (see  fig.  83a). 

The  value  of  the  route  correction  i.t  set  from,  scale  19  (see  fig.  ,83b). 
After  the  initial  data  have  been  inserted,,  movement  can  be  begun., 
d)  Work  with  the  navigational  apparatus  en  route 
The  sheets  of  a  topographic  map  of  a  scale- of  .'.:10O,0CO  or 
1:50,000  arc  selected  for  the  route  ahead  of  time;,  the  sheets  are  numbered  in 
the  order  in  which  they  are  placed  on  the  plotting  board  of  the  cobrsc- 
plotter.' 

If  the  route  crosses  the  junction  of  zones,  then  an  additional  coordinate 
grid  is  drawn  on  the  shoots  of  the  maps  of  the  adjacent  zone  which  corresponds 
to  the  coordinate  grid  of  the  map  from  which. the  initial  orientation  of  the 
vehicle  vas  performed. 

The  route  is  easily  highlighted  (by  a  light  tone  of  a  colored  pencil) 
and,  along  the  route,  we  determine  and  record  on  the  map  the  coordinates  of 
individual  reference  points  (road  intersections,  bridges,  otc.)  and  the  grid 
azimuths  of  straight  sectors  of  the  route.  The -operation  of  the  apparatus 
is  checked  by  these  data  and,  whore  jiecessary,  thG  course  .and  coordinates  are 
corrected  (defined  in  detail)  on  route.  In  refining  the  coordinates  which 
are  worked,  but  by  the  apparatus,  the  coordinates  of  ih?  reference  points 
towards -which  the  vehicle  moves  are  placed  on  the  "X"  and  *"Y"  scales. 

The  correctness  of  the  course  worked  cut  by  the  apparatus  in  judged 
from  the  angle  of  daviation  of  the  trace  (the  line-drawn  by  the  pencil  of  the 
apparatus)  free*  the  line  of  direction  of  a  straight  roadi 

Tho  size  of  the  course  correction  may  be  determined  approximately 
having  established  ths  number  of  millimeters  that  the  pencil  deviates  from 
the  road  in  a  distance  of  1  km.  For  example,  with  a  deviation  of  the  pencil 
from  the  road  of  1  cm  on  a  l;100,000  map,  the  correction  in  grid  azimuths 


198 


RA-011-C8; 

will-  be  100  mils.  The  course  correction  is  .applied  by  the  "course"  handwheel, 
in  which  respect,  if  the  pencil  deviates  to  the  right  of  the  road  (in 
accordance  with  its  direction  of  movement),,  the  grid  azimuth  should  be  reduced 
by  the  size  of  the  correction  and)  with  ;a  deviation  to  the  loft  increased. 

At  control  reference  points,  the  value  of  the  route  correction  factor  is 
also  defined  in  detail  simultaneously  with  the  refinement  of  the  .coordinates. 

If  the  vehicle  moved  toward  a  reference  point  and  the  pencil  moved  beyond  this 
reference  point  on  the, map,  it  is  necessary  to  increase  the  route  correction 
coefficient  romewhat.  while,  if  the  pencil  did  not  reach  the  check  reference 
point,  it  should  be  reduced. 

•During'. movement,  we  follow  the  position- of  the  pencil  and  the  "turn 
off  plotting"  signal  light  16  (fig.  83b)..  When  tho  pencil  approaches  the  edge 
of  the  plotting  toard,  the  signal  light  lights  up;  after  this,  movement  can 
be  continued, for -no  more  than  1  cm  at  map  scale  and  then  it  is  necessary  to 
change  the  map. 

The  replacement  of  the  map  is  performed  in  tho  following  order: 
the  "scales  switch"  knob  13-  (see  fig..  83a)  is- placed  in  the  "off"  positition 
when  the  pencil  approaches  the  edge  of  the  map,  and  we  continue  movement  along 
the  route  somewhat  beyond  the  limits  of  the  map  sheet  being  replaced; 

the  vehicle  is  stopped  and  the  coordinates  and  grid  azimuth  read  from 
the  "X,"  "Y,"  and  "course"  scales  are  written  down; 

the  plotting  board  .is  removed  from  the  course  plotter  and  the  spare  plotting 
board  with  the  next  map  is  installed  in  its  place; 

the  pencil  is  placed  at  the.  point  where  the  vehicle  has  stopped;  in 
accordance  with  the  coordinates  which  have  been  recorded,  the  recorded  value 
of  the  grid  azimuth  (if  it  has  not  been  changed)  is  restored  on  the  "course" 
scales.  Placing  the  "scales  switch"  knob  in  the  position  which  corresponds  to 
the  map  scale,  we  can  continue  movement. 

In  replacing  a  map  at  the  junction  of  zones,  the  next  map  sheet  is  placed 
on  the  plotting  board  in  such  a  way  that  its  vertical  lines  coincide  with  the 
vertical  lines  ol  the  additional  coordinate  grid  on  the  map  sheet  which  is 
being  installed. 

When  installing  a  map  sheet  by  the  additional  grid,  the  pencil  will  in¬ 
dicate  correctly  the  route  on  the  map  but  tho  value  of  t.  •?  coordinates  and 
grid  azimuth  will  be  worked  out  in  the  system  of  the  zone  in  whic.i  the  initial 
oriel. cation  was  performed.  Tho  operation  of  the  equipment  in  the  new  co¬ 
ordinate  system  is  completely  changed  over  by  the  method  of  initial  orientation 
viher  the  situation  permits. 

In  the  process  of  movement,  orientation  (maintaining  the  route  and  coming 
out  at  the  assigned  area)  is  accompli. icd  by  being  guided  by  the  position  of 
the  pencil  on  the  map  of  the  course  plotter. 
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e)  Turning  off  the  apparatus 

The  apparatus  is  turned  off  completely  onlj  when  the  vehicle  is  in 
a  stationary  position  and  in  tht.  following  sequence: 

the  illumination  of  the  scales  and  map  is  turned  off  by  the  "lighting" 
rheostat.  8  (see  fig.  83a)  * 

the  "route  switch"  ?  and  amplifier  switch  30  are  placed  ;in  the  '.'off" 
position; 

the  "trace"  switch  is  moved  to  the  "off"  position; 

the  gyro  chamber  is  placed  on  lock  (the  "lock"  light  should  light  up); 

the  gyro  chamber  is  turned  by  the  course  setting  handwheel  in  such  a 
way  that  the  window  13  (see  fig.  82)  on  the  chamber  of  the  gyro  motor  is 
visible; 

the  "amber"  switch  is  placed  in  the  "off"  position; 

the  phase  switch  is  moved  to  the  "brake"  position; 

the  "amber'  switch  is  placed  in  the  "on"  position  (the  "brake"  signal 
light  on  the  gyro  course  pointer  should  light  up); 

in  the  mirror  on  the  door  of  the  gyro  comae  pointer,  the  rotor  of  the 
gyroscope  is  observed  through  the  small  window  in  the  chamber;  when  the  rotor 
has  stopped,  the  "amber"  switch  is  placed  in  the  "off"  position; 

the  phase  switch  is  placed  in  the  "off"  position. 

The  time  for  braking  the  gyroscope,  from  the  moment  it  is  turned  off 
to  braking,  is  on  the  order  of  4-5  minutes.  If,  because  of  the  situation  the 
vehicle  cannot  be  stopped,  the  apparatus  is  partially  turned  off;  the  gyro 
course  pointer  is  not  switched  off. 
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Chapter  IX 

'■  Reconnaissance  and  Reconnoiterinp  of  the  Terrain 

1 •  Simple  Methods  for  Measuring  (Detennining)  Angles  on  the  Ground 

a)  Approximate  (visual)  deteimination  of  angles  on  the  ground 

The  essence  of  the  method  consists  of  comparing  the  measured  angle 

with  a  known  angle,  most  often  a  right  angle.  The  right  angle  may  be  con¬ 
structed  (laid  cut)  on  the  grounc ; 

as  the  angle  between  a  line  of  direction  of  a  sighting  directly  ahead 
and  a  hand  raised  to  the  side; 

as  the  angle  of  view  with  alternate  viewing  across  the  bridge  of  the 
nose  -  with  the  left  eye  to  the  right  and  the  right  eye  to  the  left  (from  ex¬ 
perimental  data,  the  87.za  of  this  angle  varies  from  90  to  100°  with  different 
people) ; 

by  constructing  a  triangle  with  a  relationship  of  the  sides  uf  three, 
four,  and  five;  the  angle  opposite  sine  'five"  will  be  a  right  angle  (90°), 
that  opposite  side  "four,"  will  approximately  equul  p5°,  and  opposite  side 
>  "throe"  35°. 

An  angle  of  6°  (approximately)  is  formed  by  the  rays  of  sight  if  we 
sight  at  the  end  of  the  index  finger  of  a  hand  extended  in  from;  by  the  left 
and  right  eyes  in  turn. 

b)  Measurement  of  angles  with  binoculars 

To  determine  the  angle  between  lines  of  direction  to  two  objects, 
it  is  necessary  to  match  the  extreme  mark  on  the  binocular  reticule  with  one 
of  the  objects,  to  count  the  number  of  divisions  to  the  second  object,  and  to 
multiply  the  obtained  number  by  the  value  of  a  division.  The  value  of  a  small 
division  in  the  angle-measuring  reticule  of  the  binoculars  equals  5  mils 
(0-05),  and  of  a  largo  division,  10  mils  (0-10). 

c)  Detennining  angles  using  a  ruler  with  millimeter  divisions 

To  obtain  angles  in  mils,  the  ruler  must  be  held  in  front  at  a 

distance  of  50  cm  from  the  eyes  and,  matching  one  of  the  lines  on  the  ruler 
with  some  object,  count  the  number  of  millimeter  divisions  to  the  second 
object  (fig.  86) j  the  result  is  multiplied  by  2.  This  will  also  be  the  size 
of  the  angle  in  mils  since  1  millimeter  division  at  a  distance  of  50  cm' 
corresponds  to  an  angle  of  2  mils. 

To  obtain  the  result  in  mils,  the  operating  procedure  is  similar  to  that 
presented  but  the  ruler  must  be  held  at  a  distance  of  about  60  cm  from  the 
eyes.  Then,  1  mm  on  the  ruler  will  correspond  to  6',  while  1  cm  will 
correspond  to  1°. 
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Figure  86.  Measuring  angles  with  a  ruler. 

2,i  Simple  Methods  for  Determining  Distances  (Widths)  of  Obstacles 
on  the  Terrain* 

a)  Visual  determination  of  distances 

The  essence  of  the  method  is  comparing  the  distance  to  be  determined 
with  one  that  is  known  or  registered  in  the  memory.  The  accuracy  of  the 
visual  method  depends  on  tb  experience  of  the  performer,  observation  con¬ 
ditions,  and  the  size  of  i>'j  distance  being  determined.  In  determining 
distances  up  to  1  km,  the  error  fluctuates  within  limits  of  ±10-20%,  while 
with  large  distances  errors  will  be  so  great  that  ns  a  practical  matter, 
visual  determination  of  them  is  inexpedient. 

Observation  conditions  affect  the  visual  determination  of  distances  in 
the  following  manners 

larger  objects  appear  to  be  closer  than  those  which  are  similar  but 
whicn  have  smaller  dimensions; 

obje  ts  of  a  bright  color  (white,  yellow,  red)  appear  to  be  closer  than 
dark  objects  (black,  brown,  blue); 

lightly  illuminated  and  easily  visible  objects  seem  to  be  closer  than 
those  which  nr  darkened  (in  shadow,  dusk,  and  fog)  and  which  merge  with  the 
background  in  color;  on  cloudy  days,  objects  appear  to  be  more  distant; 

the  smollor  the  objects  on  the  sector  being  determined  (when  observing 
across  an  expanse  of  water  or  in  the  steppe),  the  smaller  the  distance 
appears  to  bo; 

lolds  in  the  terrain  which  cross  the  line  being  measured  hide  the  visible 
distance; 

when  observing  in  a  prone  position,  objects  appear  to  be  closer  than 
when  observing  in  a  standing  position; 

when  observing  from  bottom  to  top  (toward  the  summit  of  an  elevation) 
objects  appen'.  to  bo  closer  and  when  observing  from  top  to  bottom,  farther. 


*  In  solving  the  problem  for  determining  distances,  it  should  be  kept  in 
mind  that  it  is  possible  to  make  wide  use  of  range  finders  of  various  types, 
operations  with  which  are  presented  in  the  special  instructions  which  are 
applicable  to  them  and  are  not  considered  here. 
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b)  Distances  of  visibility  (differentiation)  of  various 
objects  by  the  unaided  eye 

Table  41 


Objects  and  indicators 

Distances,  km 

Populated  places 

10-12 

Large  structures 

8 

Plant  smoke  stacks 

6 

Separate  small  houses 

5 

Windows  in  houses  (without  pieces) 

4 

Chimneys  on  roofs 

3 

Airplanes  on  the  ground,  tanks  at  the  halt 

1.2-1. 5 

Trunks  of  trees,  poles  for  communication 
lines,  people  (in  the  form  of  points), 
wagons  on  the  road 

1.5 

Movement  of  the  foot  and  hand  of  a  walking 
person 

0.7 

Heavy  machine  gun,  mortar,  antitank  gun, 
stake  for  barbed  wire  obstacles,  sashes 
of  frames  in  windows 

0.5 

Light  machine  gun,  rifle,  color  and  parts 
of  clothing,  oval  of  face 

250-300  meters 

Tile  on  roofs,  leaves  of  trees,  wire  on 
stakes 

200  meters 

Duttons  and  buckles,  details  of  a  soldier's 
armament 

150-170  meters 

Features  of  the  face,  fists,  parts  of  small 
arms 

100  meters 

Eyes  of  a  person  in  the  form  of  a  point 

70  meters 

Whites  of  the  eyes 

20  meters 

c)  Distances  of  audibility  of  sounds 

Table  42 

Sound  source  Distance  from  which  hoard,  km 


Firing  of  an  artilllery  battery 

6 

Firing  of  individual  guns  from  indirect  firing 

positions 

3 

Automatic  firing  of  large  caliL**  machine  guns 

3 

Automatic  firing  of  heavy  raach  <r.w.s 

0 

Single  round  from  a  rifle 

1.2 

Movement  of  tanks  (uninterrupted  metal  taHlc 
of  tracks,  sharp  noise  of  engines); 

Over  a  highway 

4 

(Table  42  cont.) 
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Sound  source  Distance  from  which  heard,  km 

Over  a  dirt  road  2 

Movement  of  artillery  with  tractor  prime  movers : 

Over  a  highway  3 

Over  a  dirt  road  2 

Movement  of  wheeled  vehicles  (even  noise  of 
operation  of  engines) : 

Along  a  highway  2 

Over  a  dirt  road  1 

Movement  of  infantry  in  dismounted  formation 
(even,  dull  noise): 

Over  a  highway  0.6 

Over  a  dirt  road  0<,3 

The  snap  of  falling  trees  0.8 

The  cutting  of  a  forest,  ax  blows  0.3 

Conversation  0.2 

Conversation,  can  understand  words  75  meters 

Coughing  50  meters 

Footsteps  30  meters 


( 


it 
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d)  Determining  distances  from  the  sound  and  flash  of  a  shot 
(burst) 

The  determination  of  distances  is  baser  on  the  difference  in  the 
speeds  of  propagation  of  light  and  sound. 

Distance  is  determined  from  the  formula 


D  ■  t  ♦  330, 

whore 

D  is  the  distance  to  a  firing  gun  (burst),  meters; 
t  is  the  time  from  the  instant  of  the  flash  of  the  round  (burst)  to 
the  moment  that  the  sound  of  the  round  (burst)  is  perceived,  seconds; 
330  is  the  speed  of  propagation  of  sound,  meters  pe**  second. 

The  described  method  can  also  bo  used  to  determine  distances  to  any 
visible  and  audible  object:  operating  assembly,  nuclear  burst,  etc. 

o)  Determining  distances  from  the  angular  value  of  known  objects 
The  distance  to  observable  objects  can  be  determined  by  measuring 
the  angular  sizes  of  these  objects  or  the  angular  distance  between  them  with 
subsequent  computation  by  the  formula 

D  =  1000  •  V/U,. 

where 

D  is  the  distance  to  bo  determined; 
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V  is  theknown  sise  of  the  object  or  the  known  distance  between  the 
object's;. 

U  is  the^obsacyed.  angular  size  of  the  object  or  distance  between  the 
.objects. 

Example  1 «  ;A  tank  can  be  seen- with  binoculars;  the  tank's  height  is 
known  and  equals  2.5  Keiers;  it  coyersrohe  division  (0-05)  of  the  vertical 
scale.  Thedistance  to  the  tank  equals 

D  =  1000  •  2.5/5  =  500 -meters. 


Example  2.  Distance  between  telegraph  poles  equals  50  meters,  is  covered 
by  25  millimeter  divisions  of  a  ruler,  which  is  50  cm  from  the  eye,  and 
corresponds  ‘o  an  angular  value  of  0-50.  The  distance  to  the  telegraph  lino 
equals 

D  =  1000  •  50/50  =  1000  meters. 


f)  The  dimensions  of  some  objects  which  are  used  for  determining 
distances 


Table  43 


Designation  of  objects 


Substantial  residential  house, 
one-story 

Industrial  structure,  one-story 

One-story  wooden  house  with  rcof 

Distances  between  communication 
line  poles 

Wooden  communication  line  pole 

Average-age  forest 

2-axle  passenger  RR  car  (local 
traffic) 

Multi-axle  passenger  RR  car 
(including  all  metal) 

Freight  cars: 

2-axle 

multi-axle 

RR  tank  cars: 

4-axlo 

2-axle 

RR  flatcars: 

4-axlo 

2-axle 


Dimensions,  meters 


Height 

Length 

Width 

4. 0-4. 5 

. 

5-6 

- 

- 

7-8 

- 

- 

- 

50-60 

- 

5-7 

- 

18-20 

- 

- 

4.0 

14 

2.75 

4.25 

24-25 

2.75 

3.8 

7.Z 

2.75 

4.0 

13.6 

2.75 

3.0 

9.0 

2.75 

3.0 

6.75 

2.75 

1.6 

13.0 

2.75 

1.6 

9.2 

2.75 
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Designation  of  objects  Dimensions,  meters 


- 

Height 

Length 

Width 

Wheeled  vehicles: 

cargo 

2 

5-6 

2-2.5 

light 

1. 5-1.8 

4. 0-4. 5 

1.5 

Tanks  (without  gun) 

2. 2-3.0 

5. 0-8.0 

2.0-3. 5 

Armored  porsonnel  carrier 

up  to  2 

5-6 

2.0-2. 4 

Heavy  large-caliber  machine  gun 

0.75 

1.65 

0.75 

Heavy  machine  gun 

0.5 

1.5 

0.75 

Motorcyclist  on  motorcycle  with  sidecar 

1.5 

2.0 

1.2 

Person  of  average  height 

1.65 

- 

- 

Average  length  of  extended  arm 

- 

0.6 

- 

Average  pace  of  a  person 

- 

0.75 

- 

Sapper  shovel  (large)  with  handle 

- 

1.10 

- 

Infantry  shovel  (small)  with  handle 

- 

0.5 

- 

Blade  of  infantry  shovel  (small) 

0.18 

0.15 

Distance  between  ends  of  thumb  and 
little  finger  (spread) 

- 

0.2 

Matchbox 

17  mm 

38  mm 

55  mm 

Diameter  of  10  kopek  coin 

- 

- 

17  mm 

Diameter  of  15  kopek  coin 

- 

- 

20  mm 

Diameter  of  20  kopek  coin 

- 

- 

22  mm 

Diameter  of  5  kopek  coin 

- 

- 

25  mm 

g)  The  geometric  method  for  determining  the  width  of  an  obstacle 
One  of  the  geometric  methods  may  be  the  following: 

on  a  sheet  of  cardboard  or  paper,  we  draw  an  isosceles  right  triangle 
abc  (fig.  87)5 


Figure  87.  Geometric  method  fcr  determining  the  width  of  an 
obstacle. 
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w«  stand  at  point  b  oh  the  bank. of  the  obstacle  and  orient  the  figure 
which  has  been  constructed  with'  the  leg  ba  along  the  direction  BA  on  the 
ground;  we  note  a  reference  point  along  the  line  of  direction  of  leg  be 
(lino  of  direction  BD); 

moving  along  the  line  of  direction  BD,  we  find  point  C  from  which< the 
leg  of  the  triangle  cb  and  the  hypotenuse  ca  will  coincide  simultaneously 
with  the  corresponding  lines  of  direction  CB  and  CA  oh  the  ground.  The 
triangle  ABC  which  is  obtained- on  the  ground  in  this  manner  will  be  similar 
to  triangle  abc  and,  consequently,  BC  equals  AB.  Having  measured  the  distance 
BC,  we  obtain  the  width  of  the  obstacle. 

3.  Determining  the  Height  of  Inaccessible  Objects 

a)  Determining  the  height  of  an  object  from  its  shadow 

The  height  of  an  object  con  be  determined  from  its  shadow  by  the 


formula 


where 


II 

D 

h 

d 


H  =  Dh/d, 

is  the  height  of  the  object; 

is  the  length  of  the  object's  shadow; 

is  the  height  (size)  of  a  man; 

is  the  length  of  the  shadow  of  a  man. 

b)  Determining  the  height  of  an  object  from  its  angular  size  in 
mils 

The  determination  is  performed  from  the  formula 


where 


II  =  DU/1000, 

II  is  the  height  of  the  object  being  determined; 

D  is  the  distance  to  the  object; 

U  is  the  angular  size  of  the  object  in  mils. 
Example.  D  =  100  meters,  U  =  3"00. 

II  =  100  •  300/1000  =  30  meters. 


c)  Determining  the  height  of  an  object  from  angle  and  distance 
The  height  of  an  object  above  the  level  of  the  eye  (instrument)  is 
determined  from  tho  formula 


whore 


II  =  D  *  tan  <y, 


II  )s  the  height  of  tho  object  to  bo  determined; 

D  is  tho  distance  to  tho  object; 

a  is  tho  anglo  of  elevation  which  is  measured  to  tho  top  of  the  object. 


RA-011-68 


207 


With  the  position  of  the  eye  (instrument)  above  or  below  the  base  of  the 
object,  the  height  of  which  is  being  determined,  this  difference  is  added 
accordingly  to  the  result  which  has  been  obtained' or  is  subtracted  from  it. 

The  size  of  the  value  tan  a  is  taken  from  Table  51  (see  p.  240). 

4.  Determining  Steepness  of  Slopes 

a)  Determining  the  steepness  of  a  slops  by  pacing  measurement 
The  steepness  of  a  slope  in  degrees  is  determined  from  the  formula 

a°  =  6o/n, 

where 

n  is  the  number  of  pairs  of  paces  from  the  point  where  one  is  standing 
to  point  C  on  the  slope  (on  the  rise),  which  is  located  at  eye 
level  (fig.  SS) j  this  point  is  found  by  sighting  across  a  flat 
object  located  in  a  horizontal  position  in  front  of  the  eyes- 


•  Figure  08.  Determining  the  steepness  of  a  slope  by  pacing 
measurement. 

In  measuring  a  slope  by  pacing,  the  pace  should  be  somewhat  increased 

« 

in  comparison  with  the  normal  stop  and  the  pair  of  paces  should  be  equal 
to  the  height  of  the  measurer  up  to  his  eyes. 

This  method  is  approximate  and  may  be  used  for  determining  the  steepness 
of  slopes  of  no  more  than  20-25°. 

The  steepness  of  a  slope  may  bo  determined  approximately  by  comparing 
it  with  known  angles  ns  shown  in  Figure  89. 

Determination  of  grades  of  roods  in  percent  is  performed  from  the  formula 

i  =  h/L  •  100, 

whore 

i  is  the  road  gradient,  percent! 

h  is  the  height  of  the  determiner  up  to  the  eyes,  meters; 

L  is  the  distance  from  the  determiner  to  the  intended  point  on  the 
slope  which  is  located  at  eye  level,  motors. 


Figure  89.  Determining  the  steepness  of  a  slope  by  comparison. 

b)  Measuring  the  steepness  of  a  slope  by  protractor 
For  measuring  the  steepness  of  a  slope,  it  is  necessary: 
to  fasten  a  thread  with  a  weight  (plumb  bob)’  to  the  center  of  the  pro¬ 
tractor; 

to  sight  along  the  line  of  the  base  of  the  protractor  to  the  object 
which  is  equal  to  the  height  of  the  observer  up  to  his  eyes  and  disposed 
higher  or  lower  along  the  direction  of  the  slope; 

to  read  thu  angle  between  the  index  of  90°  and  the  plumb  bob  thread. 

5.  Procedures  for  Mapping  (Plotting  on  a  Map)  Various  Objects 
a)  Plotting  an  object  on  a  map  by  direction  and  distances 
Operating  procedures: 

stand  facing  the  direction  of  the  object  to  be  mapped; 
orient  the  map; 

find  your  location  on  the  map; 

place  a  ruler  against  your  location,  simultaneously  directing  it  toward 
the  object  to  be  mapped,  and  draw  a  line; 

lay  off  the  distance  to  the  object  from  your  location  at  map  scale  along 
the  line  of  direction  which  has  been  drawn. 


Figure  90.  Plotting  objects  on  a  map  by  direct  intersection 

a  -  first  location  of  observer;  b  -  to  second  point;  c  *  to 
first  point;  d  -  second  location  of  observer. 


Thegbint  ^iicji'43\6btaihed  v!ili,  'be*  the  aeiire<ij!pi?int:*L  -  :  - 

When  a  graphic;  solution  .of.  ithe-problem  .is  ara^ssible  ^if-  -the  terrRiri  is 
runner  enemy  observe  tiejj,  in  rain,-  ir.-a .strong i  wind);  it  ia  goived’  in-  the  following 
•manner,"  We ..taeasfu^e  %he  a2l^t'h^''ib'eRyc^veriii't:-to>  fi  /grid  aziauth,-,  and;  draw 
ih®'  -|i'ne«b£' idirect-ign.  .to- -the  object  oh the>  map  aibng-'fchis  azimuth;  Subsequently, 
•■’we, actions  »»  -with  tha^graphi'c  sbluiion;.- 

b);  Plot  tin  (j/im-objcct  on  c,  map.by,  the.  direct  intersection  method 
T 6f  soivp  th©-  ;prqbiam-  by.  thi ssmetpodf  it,  is  necessary  to  'select  two 
points^  oh<  the  tground/ which  arq  deaignatedCqm  tlie  map$>  which,  are  accessible  to 
-i he  ohhe invert  and  which  .-assure  -visibility  -to  the-  object  being,  determined,. 

Statiding-ftt  point  1  (fig,  90 )  orient  the  map -and/ draw  a.  line  of  direction 
freta  'owfj  lncatidh.  td.  the.  object  ;be.ihg  determined;  perforin;  the  same  from  point  2. 
The  .intersection  of  the  .Tines -of  diirection  wili  determine  the  location  of  the 
object  bn  the  map*.  The -angle  of  intersection  .of  the  linos  of.  sight  should  be 
at-  least'  30?  and  no  more  than  150° . 

•In  the  casp  wherq  xhe  object  to  be- determined- is -located  on  a  terrain 
Tine  which  is  designated  oh  the  map,,  -it  is  sufficient  to  perform  the  inter¬ 
section  from  one  ;point...  The  intersection  of  the  lihe-of  sight  with  the 
terrain  line  oh  which  the  object  is  located  will  provide  the  desired  point. 

•If  a  graphical  solution  of  -the  problem  is  impossible  because  of  weather 
■condition  k  or  the  combat  situation,  it  is  necessary  to  measure  from  points  1 
and  2  the  azimuths  of  xhe  linos  of  direction  to  the  point  boing  determined, 
convert  them  to  grid  azimuths,  and  draw  the  lines  of  direction  on  the  map  from 
the  corresponding  points.  The  intersection  of  the  straight  linos  will  deter¬ 
mine  the  location  of  the  objects  being  surveyed  ors  the  map. 

6.  Elaborating  the  FEBA  on  a  Hap 

in  the  absence  of  refwrenco  points  (on  closed  terrain,  with  great  changes 
which  have  occurred  on  the  ground  sinco  the  moment  of  survey)  the  direct 
determination  of  the  location  of  the  FEBA  on  the  map  will  often  be  difficult. 

In  such  cases,  the  problem  may  bo  solved  using  aerial  photos  or  one  of  the 
methods  described  below. 

On  open  terrain.  In  the  depth  of  the  friendly  disposition  area,  two 
points  arc  selected  (base  points)  which  qro  dependably  identified  on  the  map 
and  from  Which  some  natural  or  artificial  reference  points  close  to  the  FEBA 
or  directly  on  it  can  be  seen.  The  reference  points  may  be  set  out  especially 
for  this  and,  in  individual  cases,  signals  which  arc  given  at  a  specific  time 
may  be  used  «s  reference  paints  ■-  flares,  bursts  of  tracer  bullets. 

The  reference  points  (points  from  which  the  signals  are  given)  are 
plotted  on  the  mop  by  direst  intersection  from  the  selected  base  points. 

Subsequent  work  in  elaborating  t:  n  FEBA  is  accomplished  from  auxiliary 
reference  {joints  which  are  obtained  in  the  normal  manner. 
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If  three  reference  points  can  be  seen  from  several  accessible  points 
on  the  FEBA,  the  position  of  these  points  may  be  determined  by  resection  (see 
Par.  5,  Chapter  VII). 

On  closed  terrain.  Elaboration  of  the  FEBA  on  closed  terrain  with  the 
absence  of  objects  which  assure  direct  orientation  is  accomplished,  as  a 
rule,  by  traverse.  Under  combat  conditions,  it  is  most  convenient  to  ‘run  an 
azimuth  traverse.  For  this,  we  accomplish  the  traverse  toward  the  FEBA  from 
a  point  which  is  firmly  identified  on  the  map  '{reference  point)  within  the 
friendly  troops  dispositions  (in  the  rear)  and  them,  along  it  (alortg  a 
tiench)  and  we  complete  it  by  tying  in  to  another  firmly  identified  reference 
point.  Movement  is  accomplished  over  straight  line  sectors,  measuring  and 
recording  azimuth  and  thi  length  of  each  sector  (by  tape,  pacing,  rangefinder). 
From  the  azimuths  (with  their  conversion  to  grid  azimuths)  and  the  distances, 
after  the  passage  of  each  individual  sector  or  the  entire  route  the  traverse 
should  be  plotted  on  a  map. 

The  tie-in  to  the  second  reference  point  is  performed  to  check  the 
correctness  of  the  plotting  of  the  FEBA,  as  well  as  to  increase  the  accuracy 
of  the  work  by  distributing  the  error  which  has  been  obtained  over  all  points 
and  traverse  legs. 
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7.  Correcting  and  Supplementing  the  Map 

The  check  of  the  conformance  of  the  map  to  the  terrain,  as  well  as 
introducing  corrections  and  additions  to  the  map  are  accomplished  from  aerial 
photos  from  a  recent  flight  and,  with  the  availability  of  time,  also  with 
field  investigation  (map  reconnaissance). 

All  corrections  are  plotted  on  the  map  by  the  corresponding  conventional 

signs. 

Corrections  and  additions  to  the  map  from  aerial  photos  are  performed 
by  the  successive  comparison  of  the  area  (zone)  of  interest  and  the  transfer 
of  objects  from  the  photos  to  the  map  by  methods  presented  in  Chapter  IV. 

Field  investigation  of  the  map  is  accomplished  by  moving  over  the  area 
over  a  previously  planned  route.  All  terrain  changes  along  the  route  and  in 
the  immediate  proximity  of  it  are  applied  by  the  measurement  method.  For 
this,  the  length  of  the  route  is  measured  by  speedometer  by  stages  from  firmly 
identified  reference  points  (crossings,  intersections,  bridges,  etc.). 

Visible  objects  which  are  located  at  a  distance  of  500  meters  or  more  from 
the  route  are  plotted  along  perpendiculars  from  the  lino  of  the  route  or  by 
direct  intersection.  In  individual  cases,  it  is  necessary  to  move  off  the 
main  route  for  a  detailed  investigation  of  objects,  particularly  those  in 
covered  places. 
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The-  width-  of  ?the  :zpne  -.of  ..'investigation'  iiwmfeorie -route  -dep«id»'4pifethe  . 
nature  of  the  terrain i  .Under  conditions:  of! ;s«iir  closed'  -terrain,-  approxiv 

mately  3  kin  (1.5  km  to  each  .side  of  >the  route).  .  .  ' 

8,.  Visual  .  Survey,  of  a. Sector  -  .  -  ’  - 

It  is-. recommended  that-  the  m’ryey  work  be  .jrganSved  ih  the  following 
order  (fig.  91)  s 

inspect  the  sector,  determine  its -size,  andnote  routes  over' which;  it 
is  most  expedient  to  .accomplish  the  inspection  (moupted  or  discounted)  of 
the  sector -iti  surveying; 

determine  the  scale  of  the  survey,  mark  the  initial  point  on  the  paper 
with  consideration  0'.'  the  placement  of  the- entire  .survey  sector  on  the  sheet 
of  paper  snd  draw  a  north-south  line; 

orient  the  plotting  board  and  draw  the  first  leg  (the  line  of  direction 
along  which- movement  over  the  route  is  begun); 

maintaining  the  orientation  of  the  plotting  board,  draw  lines  of 
direction  to  surrounding; local  objects,  characteristic  points  (summits, 
saddles),  and  elements  of  the  relief  (gullies,  precipices)  which  are  to  be 
surveyed; 

determine  the  distttnees  to  the  objects  being  surveyed  and  lay  them  off 
on  the  corresponding  lines  of  direction  the  scale  of  tne  survey; 

draw  the  conventional  signs  for  the  local  objects  and  relief  elements, 
the  location  of  which  has  been  determined;,  intermediate  terrain  elements 
are  plotted  by  eye,  conforming  to  the  main  olvisnts; 

draw  lines  of  direction  to  distant  local  objects  and  hills  which  are 
to  be  sxirveyed  by  direct  intersection;  mark  dov.;»  the  directions  (tho  notes 
are  made  lightly  by  pencil  and  can  bo  subsequent!;.'  erased); 
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Figure  91  •  Visual  terrain  skotcl . 
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move-  to  the  second; point,  measuring-'the  distance  and  plotting  on  the 
diving  objects  which  are  located  along  the  leg  of  the  traverse} 

having  completed  the  movement  to  the  second  point,  determine  its  location 
(lay  off 'the  distance  along  the  traverse  line),  orient  the  plotting  board 
from  the  first  traverse  line,  and  draw  a  line  of  direction  to  the  third 
statiorr,  after  which  the  surrounding  terrain  is  surveyed  just  as  at  the  first 
point; 

The  survey  is  continued  in  this  manner  until  the  traverse  is  completely 
closed.  The  accuracy  of  the  work  irf  considered  satisfactory  from  a  practical 
standpoint  if  the  linear  error  (distance  on  the  drawing  between  the  location 
of  the  first  point  at  the  start  of  the  survey  and  on  its  completion)  does 
not  exceed  l/25  the  length  of  the  entire  perimeter  of  the  closed  traverse. 

The  final  drawing  of  the  relief  by  contour  lines  is  performed  as  data 
is  collected  and  its  shape  is  surveyed  from  several  directions. 

The  most  important  reference  points  can  be  drawn  in  their  perspective 
appearance  in  the  form  of  marginal  notes  on  the  margins  of  the  drawing. 

The  final  (clean)  finishing  of  che  drawing  is  performed  directly  in 
the  field  after  the  traverse  has  been  closed. 

With  the  availability  of  a  map  or  aerial  photo  for  the  area  of  survey, 
a  skeleton  of  the  terrain  is  prepared  from  them  ahead  of  time  -  increased 
to  the  required  scale  of  the  layout  of  the  road,  populated  places,  and 
other  terrain  elements.  On  the  basis  of  this  sketch,  additional  survey  is 
performed,  in  the  field,  of  the  objects  which  are  absent  from  it,  and 
details  are  defined  more  precisely. 

9.  Conventional  Signs  for  the  Preparation  of  Terrain  Sketches 
and  Plotting  Reconnaissance  Data  on  a  Map _ 


Blocks  with  a  predominance  of  fire-resistant  structures. 
Blocks  with  predominance  of  non-fire  resistant  structures. 


Destroyed  and  partially  destroyed  blocks. 


Destroyed  objects  (crossed  out  in  rod). 

Forest . 

Bushes. 

Destroyed  (defective)  section  of  road  for  a  distance  of 
1.2  km  and  a  detour  nround  it. 
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Detours  which  can  be  made  by  field  expedients. 


i_t  n-i 

TT 


Bridge  characteristics: 

20  -  length  of  bridge,!!!;  8  -  width  of  roadway,  m 
30  -  load  capacity  of~bi*idge,  tons 


LL 

TT 


Bridge  requiring  repair. 


Depth  of  swamp,  meters. 


Impassable  terrain  sector. 


Terrain  sectors  which  are  difficult  to  negotiate. 


Fords: 

0.7  -  depth,  m;  15  -  length,  m 

B  -  character  of  ground  (B  -  viscons,  T  -  solid,  K  -  rocky, 
-  sandy);  0.5  -  speed  of  current,  meters  per  second 
Steepness  of  slope: 

4o°  -  steepness,  degrees 
70  -  length,  meters  ” 

Commanding  heights,  view,  km 


Inundated  sectors  (blue  color). 


Data  on  woods: 

.  18  -  height,  meters 

spec  os  0>2o  _  thickness,  m 


(chest  height) 


9  - 


average  distance 
between  trees, 
meters 


to  ) 


Reference  points  (circled). 

Mounds,  '‘Its,  precipices  (height  and  depth,  meter;). 
Outlines  -  boundaries  of  areas. 


Cross-country 


tracks. 


Remarks.  Such  terrain  elements  and  their  characteristics  are  plotted 
by  conventional  symbols  of  topographic  maps.  Individual  objects  or 
characteristics  for  which  adopted  conventional  signs  do  not  exist,  are 
plotted  arbitrarily  but  their  meaning  is  explained. 

10.  Road  Rccornaissancc 

The  basic  problems  of  road  reconnaissance  are: 

type  (class)  of  roads,  their  surface,  condition,  width  of  roadway  and 
the  entire  roadbed; 
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locations  of  roadways  that  are  difficult  for  wheeled  and  tracked 
vehicles  and  the  possibility  of  building  detours; 

the  condition  and  load  capacity  of  bridges,  the  presence  and  dimensions 
of  pipes; 

data  on  overpasses  above  the  roads  (underpasses); 
possibility  of  moving  off  roads; 
defiles  and  routes  for  bypassing  them; 

the  availabilit;  of  natural  cover  against  enemy  air  ,ttn"k  and  nuclear 
bursts  close  to  the  roads; 

conditions  for  camouflage  and  disposition  at  halts; 
sources  for  water  supply; 

the  availability  of  local  repair  materials  (sand,  gravel,  slag,  limber 
materials) ; 

the  necessary  volume  of  work  and  means  to  repair  roads,  establish 
cross-country  tracks,  fords,  and  other  crossings; 
average  speed  of  movement  over  sectors; 
orientation  conditions. 

The  results  of  the  reconnaissance  are  plotted  on  a  map  with  conventional 
signs.  Additional  characteristics  are  given  in  the  textual  marginal  in¬ 
formation  which  is  placed  on  the  map  or  adjacent  to  it.  In  the  absence  of 
large-scale  maps  and  with  the  necessity  to  obtain  detailed  dc to  on  the  route, 
the  results  of  the  reconnaissance  are  formulated  while  it  is  being  conducted 
in  the  form  of  a  sketch  with  textual  and  numerical  explanations. 

11.  River  Reconnaissance 

We  determine  the  following  when  reconnoitering  a  river: 
the  width,  depth,  and  speed  of  current  of  the  ri-'or,  nature  of  the  banks, 
steepness  of  approaches  and  exits,  soil  or.  the  bottom  and  banks,  presence 
and  character  cf  fords,  islands,  and  shoals; 

places  which  are  suitable  lor  the  crossing  of  tanks  underwater  along 
the  river  bottom; 

approaches  to  the  crossing  and  places  frr  the  covered  disposition  of 
crossing  means  and  the  troops  to  bo  crossed; 

the  presence  of  local  crossing  means  and  field  expedients; 
the  nature  and  volume  of  work  necessary  ic  prepare  the  crossing. 

In  the  course  of  v  io  reconnaissance,  a  large-scale  sketch  (diagram)  of 
the  crossing  is  n^epar  -d,  or  the  data  are  recorded  on  a  large-scale  map 
with  the  corresponding  conventional  signs  and  text  in  the  legend,  i.e.,  a 
map  of  a  water  line  is  prepared  (see  p.  30 ) .  In  winter,  the  ice  cover 
on  the  river  is  investigated:  thickness  and  structure  of  the  ice  (absence  of 
snow,  water  and  air  layers),  presence  and  character  of  areas  of  open  water 
in  the  ice,  washouts. 
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12.  Reconnaissance  of  a  Bridge 

We  establish  the  following  when  reconnoitering  a  bridge: 

general  information  on  the  water  obstacle  (width,  depth,  soil  on  bottom 
and  banks,  condition  of  approach  routes,  availability  and  locations  of 
'.e  tours) ; 

general  information  on  the  bridge  (length  and  width  of  roadway,  size  of 
span,  type  and  height  of  support),  condition  of  the  bridge  -  places  and 
nature  of  destruction,  places  for  possible  mining,  degree  of  rot  and  wear;. 

information  on  the  elements  of  a  wooden  bridge  (fig.  92)  to  detenaine 
its  cargo  capacity  (material  and  thlckuess  of  crossbeams,  thickness  of  stringers 
and  distance  between  them,  thickness  of  piles  and  their  height  above  the 
ground) ; 

cargo  capacity  of  the  bridge  (determined  from  the  sign  at  the  bridge, 
the  formula  presented  below,  or  from  special  tables  which  are  given  in 
manuals  on  engineering); 

a  method  for  reinforcing  the  bridge  (if  necessary)  for  the  passage  of 
given  loads; 

the  availability  of  materials  for  the  repair  and  reinforcing  of  the 
bridge  (what  materials,  wnere  and  how  many  are  available). 


Figure  92.  Elements  of  a  wooden  girder  bridge. 

a  interlocks;  b  -  cross  stringer;  c  -  stringers;  d  - 
roadway;  o  -  curbing;  f  -  handrail;  g  -  flooring;  h  - 
longitudinal  tracks;  i  -  bank  abutment;  j  -  bracing; 
k  -  * -estlo  bend;  1  -  sleeper;  m  -  pile  bend;  n  -  span; 
o  -  p  -  horizontal  interlocks. 


Reconnaissar.ee  data  are  dirvn  up  c.i  a  separate  drawing  or  recorded  on  a 
mop  with  the  outline  of  the  longitudinal  cross  section  of  tl  *»  bridge. 

The  loan  capacity  of  basic  types  of  bridges.  Ferrocorcrote,  concrete 
and  stone  bridges  and  metal  bridges  with  through-trusses  or  with  a  span 
structure  of  riveted  girders  with  a  continuous  wall,  bridges  wfth  the  main 
trusaes  with  a  spall  of  more  than  30  meters,  wooden  girder  and  strut  bridges 
located  on  taper  highways  and  improved  highways  support,  as  a  rule,  the 
passage  of  tracked  vehicles  weighing  up  to  GO  tons. 
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The  formula  for  the  approximate  determination  of  the  load  capacity  of 
wooden  girder,  strut,  and  crossbar-strut  bridges  for  tracked  vehicles  is 

G  =  0.006  •  d3  •  n/t  -  i  , 

where 

G  is  the  load  capacity  of  the  bridge,  tons  (weight  of  tracked  vehicle); 
d  is  the  diameter  of  the  stringers,  cm; 
n  is  the  number  of  stringers; 
l  is  the  length  of  the  bridge  span,  meters; 

L  is  the  length  of  the  bearing  surface  of  the  tank  track,  meters. 

In  determining  the  load  capacity  cf  bridges,  the  size  of  the  span  of 
a  strut  bridge  is  considered  to  equal  50%  and  of  a  crossbar-strut  bridge, 
h0%  of  the  distance  between  the  supports  (fig.  93). 


y  V  M  '• 
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Figure  93.  Longitudinal  cross  section  of  one  bridge 
span. 

a  -  crosobjr-strut;  b  -  strut;  c  -  crossbar. 

13.  Reconnaissance  of  a  Forest 

We  determine  (elaborate)  the  following  when  reconnoitcring  a  forest: 

the  limits  of  the  forest  (edges); 

nature  of  the  forest,  species,  age,  vertical  layering,  height,  thickness 
of  trees  at  chest  height,  thickness  (average  distance  between  trees), 
weodinc3s  of  forest,  visibility  conditions,  camouflage  properties  of  the 
lorest,  presence  of  slashings,  burnings; 

road  net; 

relief  of  terrain,  particularly  gullies,  precipices,  pits,  steep  slopes; 

rivers,  streams,  ditches,  swampy  sectors; 

direction  of  possible  movement  off  *-oads; 

local  objects  which  may  servo  as  reference  points. 

Reconnaissance  datanre  recorded  on  a  sketch  or  large-scale  map. 

To  determine  the  average  distance  between  trees,  a  sector  10  x  10  meters 
which  is  typical  for  the  given  forest  is  selected  and  the  number  of  trees 
in  it  is  counted.  The  average  distance  between  the  trees  is  determined 
from  ho  formula 

!  -  10/J67 

where 

t  is  the  average  distance,  motors; 

n  is  ,he  number  of  trees  in  an  area  cf  100  square  meters. 
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Visibility  conditions  are  expressed  by  the  average  distance  of  visibility 
in  the  forest  in  meters. 

14.  Reconnaissance  of  a  Swamp 

The  following  are  determined  (defined  in  detail)  when  reccnnoitering 
a  swamp: 

the  boundaries  of  the  swamp  (outline); 

depth  of  the  swamp  by  sectors; 

character  of  the  swamp:  peat,  marshy,  swampy  land; 

number  of  areas  of  land  which  are  permanently  wet  from  the  outflow  of 
underground  water  [mochezhina]  (percent  of  the  overall  area); 

nature  of  the  surface:  hill*  ;ks,  ridges,  mounds,  peat-cutting  areas; 

plant  cover:  sectors  covered  with  forest,  moss,  grass,  brush; 

presence  of  rivers,  lakes,  ditches; 

presence  of  roads,  paths; 

trafficability  of  the  swamp  off  the  roads,  places  lor  passage,  necessary 
measures  to  improve  them; 

main  reference  points. 

The  trafficability  of  swamps  is  determined  from  their  type  or  directly 
by  measuring  the  depth  to  the  hard  ground  with  the  use  of  a  pole. 

Trafficability  of  a  continuous  peat  swamp  can  bo  determined  by  simple 
field  methods  presented  in  Table  44. 

Table  44 

Methods  for  determining  .the  trafficability  of  continuous 

peat  swamps 


Character  of  swamp 


Very  dense  peat," 
dried  or  slightly 
moist 


Method  of  determining  swamp  Allowable  Possibility  of 
trafficability  pressure.  movement  of 

_ kg/cm^ 

When  the  peat  is  compressed  1.0  Tanks 

in  the  hand,  no  reduction  in 
its  volume  is  felt;  water  is 
not  released. 


Pent  dense,  average  Some  reduction  in  volume  is  0.75 
moistnoss  noticed  when  pressed  in  hand; 

water  is  tel cased  but  does  not 
flow  from  the  hand;  the  mass 
is  not  pressed  through  the 
fingers. 

Peat  flocculent,  wet  A  considerable  reduction  in  the  0.50 
volume  is  noticed  when  com¬ 
pressed  in  the  hand;  water  re¬ 
leased  in  drops;  peat  is  pressed 
through  the  fingers. 


Tanks 


Tractors 
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(Table  44  cont. ) 

Peat  very  floccu- 
lent,  very  wet 

When  peat  is  compressed  in  tha 
hand,  water  flows  out  in  a  small 
stream;  the  mass  is  pressed 
through  the  fingers. 

0.25 

Pedestrians 

Peat  running, 
liquid 

Mass  completely  pressed  through  . 
fingers. 

0.12-9.14 

Impassable 

Data  of  swamp  reconnaissance  are  recorded  on  a  large-scale  topographic 
map  or  on  a  specially  prepared  diagram. 

15 •  Reconnaissance  of  Soils  and  Ground 

The  reconnaissance  of  soils  and  ground  is  conducted  from  the  point  of 
view  of  their  trafficability,  difficulty  in  working,  radioactive  contamination 
(induced  radiation),  and  dust  formation. 

In  reconnaissance,  we  determine: 

soils  (tundra,  podsolized,  black  soils,  chestnut  soils,  grey  desert 
soils,  salt  marshes,  dark  strongly  alkaline  soils  [solonets]); 

soil  quality  for  difficulty  in  working  -  light,  heavy,  rocky,  crag, 
quicksand  (the  quality  of  cohesive  soils  in  accordance  with  their  density, 

Table  45); 

the  nature  of  the  ground  in  accordance  with  the  content  of  clay  particles  - 
sandy,  sandy  loam,  lomay,  clayey  (Table  46). 

Table  45 

Field  determination  of  density  of  cohesive  soils 


Category  of  soils 

Method  of  determining  density  of  soils 

Loose 

Shovel  enters  the  ground  feely.  When  ejected, 
chunks  of  dirt  fall  apar'  into  small  particles 

Packed 

Shovel  is  buried  in  the  ground  to  the  depth  of  the 
spade  when  pushed  with  the  foot.  Chunks  which  are 
removed  fall  apart  into  individual  elements  of 
different  sizes 

Dense 

Shovel  enters  the  ground  with  difficulty  and  is 
not  buried  immediately  to  the  depth  of  the  spade. 
Chunks  of  dirt  are  broKen  up  by  the  hands  with 
difficulty 

Very  dense 

Sltovel  does  not  go  into  the  ground.  Chunks  are  not 
broken  up  by  the  hands 
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Chapter  X 

Preparing  a  Terrain  Mock-Up 

.1.  General  Information,  Organization  of  the  Work 

A  terrain  mock-up  is  prepared  directly  on  the  ground  or  in  a  special  box 
in  a  room. 

The  terrain  area  which  is  selected  for  the  preparation  of  the  mock-up 
should  provide  camouflage,  as  well  as  convenience  for  the  disposition  of  the 
personnel  on  it  during  the  work  (the  gaming  of  the  missions).  It  is  extremely 
desirable  that  the  area  of  the  mock-up  be  raised  somewhat  in  the  direction 
of  the  enemy.  The  orientation  of  the  mock-up  relative  to  the  points  of  the 
compass  (particularly  when  it  is  set  uo  on  the  ground)  should  correspond  to 
the  actual  orientation. 

The  best  locally  available  material  for  depicting  the  relief  may  be  con¬ 
sidered  to  be  a  mixture  of  sand  and  clay.  In  the  winter,  the  relief  of  the 
mock-up  which  is  set  up  on  the  ground  is  aade  from  snow. 

The  surface  of  a  mock-up  which  is  not  occupied  with  local  objects  may 
be  left  without  additional  cover,  i.e.,  dirt  (snow),  or  it  may  be  covered 
with  a  packed  layer  of  sawdust  colored  in  various  colors,  or  it  may  be 
covered  with  a  cement  solution  with  subsequent  coloring  with  oil  or  enamel 
paints. 

■  The  scale- of  the  mock-up  depends  on  its  purpose  (for  a  battalion,  for 
a  regiment,  etc.).  For  working  out  offensive  actions  by  chast1  and  podrazdelcniye, 
a  typical  scale  of  the  mockup  is  U5000  to  1; 10,000,  and  for  soyedlneniye  and 
obllycdineniye,  1:25,000  to  1:50,000  or  smaller.  In  working  out  defensive 
missions,  the  scale  of  the  mock-up  is  usually  larger. 

The  relation  between  the  horizontal  and  vertical  scales  is: 

for  flat  terrain  -  from  1:25  6o  1:10; 

for  hilly  terrain  -  from  1:10  to  1:5; 

for  mountain  terrain  -  from  1:5  to  1:2. 

Example.  The  horizontal  scale  of  the  mock-up  is  1:10,000.  The  terrain 
is  hilly. 

The  vertical  scale  for  reflecting  the  relief  on  the  mock-up  may  bo  taken 
from  1:1000  to  1:2000. 

The  work  group  for  preparing  the  mock-up  is:  oi.e  officer,  one  sergeant, 
and  three  or  four  soldiers.  The  productivity  of  a  group  per  day  with  the 
availability  of  materials  on  tho  spot  is  10-15  square  meters  of  mock-up  without 
surfacing,  and  5-8  square  meters  when  finishing  the  surface  with  sawaust  or 
other  materials. 

For  tho  purpose  of  speeding  up  the  work,  the  mock-up  may  be  divided 
into  sectors  for  several  workers,  in  which  respect  the  size  of  each  sector 
should  be  at  least  four  square  meters. 
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2.  Materials  and  Tools 

For  making  a  terrain  mock-up,  the  materials  indicated  in  Table  47  are 
needed. 


Table  47 

"  2 
Typical  calculation  of  material  requirement  for  100  m  of 


mock-up 


Name  of  material 

Unit  of 

measure- 

men* 

Without  finishing 
the  mock-up 
surface 

With  finishing 

with  sawdust 

the  surface 

with  cement 

Dirt  (mixture  of  sand 
and  clay) 

3 

m 

20 

20 

20 

Boards,  30-40  mm  thick 
for  sides  (may  be  re-  nv 

0.5 

0.5 

0.5 

placed  by  poles  or  sod) 

Plywood,  3  mm  thick  sheets 

1 

1 

1 

White  wood  sawdust 

_3 

m 

0.1 

0.5 

0.1 

Cement 

kg 

3 

3 

200 

Paper  hanger's  glue 
(carpenter's  glue) 

kg 

2(1) 

100(50) 

2(1) 

Oil  or  enamel  paint 

kg 

2 

2 

15 

Dry  adhesive  paint 

kg 

1.5 

20 

1.5 

String 

meter 

80 

8o 

- 

Tape 

meter 

120 

120 

- 

Binder  twine 

kg 

0.5 

0.5 

0.5 

Thin  wire 

kg 

0.5 

0.5 

0.3 

Small  nails 

kg 

0.2 

0.2 

0.2 

Nails,  100-rum 

kg 

5 

5 

5 

Draftsman's  papor 

sheets 

2 

o 

2 

Liquid  chemical  Indio 

Black 

ink: 

small  bottle  1 

1 

1 

Ited 

II 

1 

1 

1 

Blue 

It 

1 

1 

1 

Brown 

II 

1 

1 

1 

Yellow 

II 

1 

1 

1 

The  tools  and  accessories 

which  are  necessary 

to  make  the  moclr-up  are: 

shovels,  axes,  cross- 

cut  saw,  hacksaw,  tape  measure, 

wooden  laths  40-50  cm 

long  with  centimeter 

divisions; 

wooden  shovels  with 

a  thickness  of  cut 

of 

from  4  to  7  cm,  0.5  motors  long 

,  small  tubes,  and  poster  pens. 

a 
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3*  Making  the  Mock-Up 

a)  Work  procedure 

It  is  expedient  to  perform  the  preparatory  work  in  the  following  order: 
prepare  a  map  of  the  largest  scale  and  with  recent  content:  where  nocessary, 
correct  it  from  aerial  photos; 

outline  the  area  on  the  map  and  study  it  carefully; 

determine  the  vertical  scale  (horizontal  scale  is  determined  ahead  of  time 
with  consideration  of  the  task); 

mark  down  the  numbers  of  the  kilometer  lines  or  the  lines  of  a  specially 
applied  grid  on  the  map  along  the  margin  of  the  sector  (it  is  recommended 
that  this  be  done  in  the  case  where  the  directions  of  the  zones  do  not  coin¬ 
cide  with  the  direction  of  the  lines  of  the  map  kilometer  grid); 

highlight  the  relief  and  local  objects  which  are  to  be  transferred  to 
the  mock-up  (in  accordance  with  the  task  and  scale  of  the  map); 

count  the  number  of  local  objects  on  the  map  and  select  the  necessary 
materials  (moss,  branches,  models  of  houses,  means  for  designation,  etc.); 

select  and  plan  the  area.  Remove  the  grass  cover,  loosen  the  soil 
thoroughly  to  a  depth  of  20-25  cm,  clear  the  clumps  from  it  and  smooth  it  out 
with  the  use  of  the  dirt  as  a  material  for  depicting  the  relief,  or  bring  in 
and  work  in  accordingly  the  necessary  amount  of  dirt; 

prepare  and  set  up  the  frame  of  the  mock-up  (line  it  with  boards,  sod, 
polos) ; 

note  the  places  where  the  grid  lines  come  out,  drive  in  stakes,  mark 
them,  and' stretch  the  grid  at  a  height  of  15  to  20  cm  from  the  surface  of  the 
ground. 

To  prepare  the  relief,  it  is  necessary: 

from  the  grid,  to  plane  the  commanding  heights,  main  ridges,  and  drive 
in  stakes  of  the  corresponding  height  (to  scale),  taking  the  surface  of  the 
sand  (snow)  as  the  average  height  of  the  terrain  relief; 

by  marking  out  (with  a  shovel,  marker,  nail)  to  note  the  risers, 
streams,  draws,  and  ravines;  deepen  them  in  which  case  the  dirt  which  is 
taken  away  is  used  to  finish  off  the  hills  and  ridges  to  the  level  of  the 
stakes  which  wore  knocked  in  earlier; 

successively  (by  squares)  to  refine  the  relief,  and  to  plan  and  portray 
the  important  reliof  details  (gullies,  precipices,  pits),  in  individual  cases 
allowing  their  exaggeration  t'<  make  them  more  prominent; 

to  secure  the  rolief  by  wotting,  tamping,  and  smoothing  (with  a  shovel 
or  with  hands). 

b)  Designating  local  objects 

Local  objects  are  placed  (designated)  in  the  following  sequence: 
populated  places,  reference  points,  plant  cover,  rivers,  lakes,  road  net. 
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Local  objects  are  designated'  as  follows: 

populated  places  -  by’mbdels  of  houses  of'-various  sizes  and  coloring  which 
correspond5  to  actual  conditions;  the^huraber  of  houses  which  are  set  out 
should  only  ref] ^ct  the  comparative  dimensions  of  the  populated  places,  and 
the  disposition  of  the  models  should  reflect  their  layout; 

reference  points  -  by  corresponding  models  of  wood,  clay,  or  plaster  of 

Paris; 


O?- 


forests  -  branches  of  email-leafed  plants,  juniper,  spruce;  moss; 
sawdust  painted  green;;  painted  oakum  or  cotton  (in  the  form  of  trees  and 
bushes} ; 

swamps  -  with  sawdust  painted  green  and  sprinkled  from  above  with  crushed 
glass,  brilliant  green,  or  fine  green  moss; 

lakes  and  rivers  -  by  glass  painted  blue  on  the  bottom;  painted  sawdust; 
painted  cord; 

vehicle  and  horse-drawn  transport  roads  -  by  sprinkling  painted  sawdust 
or  finely  ground  brick;  by  painted  tape,  cord,  binder  twine  (the  color  is 
selected  in  accordance  with  the  color  of  the  conventional  sign); 

railroads  -  tape  with  intervals  painted  black;  by  sprinkling  with  sand 
(brick,  sawdust)  with  the  laying  of  matches  in  the  form  of  crossties  and 
the  stretching  of  thin  wire  or  thr.  -»ds  to  portray  the  rails; 

telephone  and  power  lines  -  with  matches  whicli  portray  the  poles  and 
wire  or  thread  to  simulate  the  conductor; 

bridges  -  sheets  of  small  boards  or  plywood, 
c)  Designing  the  mock-up 

The  north-south  direction  is  designated  by  a  wooden  arrow,  l  to  2m 


long. 

The  namej  of  the  populated  places,  rivers,  lakes,  and  terrain  features 
are  made  on  paper  with  black  India  ink  at  a  size  which  assures  their  good 
readability.  The  paper  is  glued  to  plywood;  signs  (on  stakes)  are  placed  at 
tho  corresponding  objects  facing  a  certain  direction  (to  the  rear). 

In  finishing  up  the  mock-up  with  sawdust,  in  a  0.75  bucket  of  hot  water 
we  dissolve  0.5  to  0.7  kg  of  joiner's  glue  or  1  2o  1.5  kg  of  paper  hanger's 
glue,  pour  in  1 50  to  200  grams  of  tho  corresponding  paint,  mix  them  together, 
and  fill  tho  bucket  with  tho  addition  of  sifted  snwdusx.  Tho  painted  sawdust 
is  applied  to  tho  mock-up  in  a  layer  and  is  packed  down  by  tho  shovels. 

In  finishing  the  mock-up  with  cement,  we  pour  into  a  bucket  one  part 
cement  and  5-6  parts  (by  weight)  clean,  sifted  sand;  mixing  them  together, 
re  add  water  until  a  pasto-like  mass  is  formed.  We  pour  tho  solution  uniformly 
ovor  the  surface  of  the  mock-up,  carefully  smoothing  it  out  with  shovels  or  by 
hand,  and  wotting  it  with  water. 
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We  can  begin  painting  the  mock-up  after  1.5  to  2  hours.  Enamel,  paints 
dry  out  in  1  to  2  hours  and  oil  paints  in  12  to  24  hours.  Dry  adhesive  paints 
may  also  be  used.  For  this,  200  to  300  grams  of  paint  and  1  kg  of  joiner’s 
glue  or  2  kg  of  paper  hanger's  glue  are  diluted  in  a  bucket  with  hot  water. 
Turpentine  or  a  desiccant  are  added  if  a  rapid  drying  of  the  oil  paints  is 
desired. 


4.  Plotting  the  Tactical  Situation  on  the  Mock-Up 

Tlie  tactical  situation  is  plotted  on  the  mock-up  in  the  same  sequence  as 
when  working  with  a  map.  On  the  mock-up,  we  designates 

boundary  lines  -  by  tape,  cord,  cable,  or  binder  twine,  painted  red; 

FEBA  -  tape  or  by  corresponding  signs  cut  out  from  plywood  (cardboard): 
friendly  tioops,  red;  enemy,  blue; 

the  situation  and  missions  of  the  podrazdeleniye,  chast ’ ,  and  soyodineniye 
by  the  corresponding  conventional  signs; 

rockets,  artillery,  mortars,  tanks,  self-propelled  artillery  units,  and 
machine  guns  at  firing  positions  and. on  the  march  -  by  the  corresponding  con¬ 
ventional  signs  of  plywood  or  by  models; 

hasty  field  roods  -  by  tape  or  by  sprinkling  sawdust  (sand)  which  can 
be  distinguished  from  the  road  net  by  its  color; 

command  posts  -  by  the  corresponding  conventional  flags  on  stakes; 
observation  posts  -  by  conventional  signs  cut  out  of  plywood  or 
cardboard. 
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Chapter  XI 

Methodological  Advice  rdn  Organizing  and  Conducting  Lessons  in  Military 

Topography 

1..  Preparation  and  Organization  of  Lesson3  in  Military  Topography 

■  ■II  II  II.  II  ■will  111  l  ■HUB  ■■■■■Mil  ,W.|  —.I  n  M ..I— — ■  .nil  ■  IIIII'^  n  III  III  ■—<«  W  II  ■  II  «—■■■» 

The  content  of  military-topographic  training*  just  as  of  all  other  types 
of  combat  training,  is  determined  by  the  corresponding  programs.  However,  in 
a  number  of  cases,  even  with  personnel  having  good  topojraphic  training,  it  is 
necessary' to  conduct  lessons  in  individual  subjects  or  problems.  Such  a 
necessity  usually  arises: 

a)  with  the  redisposition  to  an  area  which  is  characterized  by  a  new 
type  of  terrain} 

b)  'in  preparing  to  accomplish  combat  missions  under  specific  terrain 
conditions  which  have  a  significant  influence  on  the  methods  and  means  for 
its  study  and  orientation  on  it ; 

c)  on  receiving  new  maps  and  aerial  photo  documents  for  support  and  im¬ 
proved  means  of  orientation  (navigation  apparatus,  etc.). 

The  main  sections  of  military  topography  in  which  subordinates  arc 
trained  to  one  degree  or  another  by  officers  of  all  conbat  arras  are: 

a)  the  terrain,  its  elements,  and  tactical  properties; 

b)  topographic  maps  and  their  use  for  studying  the  terrain,  o-ganization 
of  the  battle,  and  control  of  troops  in  combat; 

c)  aerial  photos  and  their  use  for  the  dotailed  study  of  the  terrain 
and  reconnaissance  of  the  enemy; 

d)  orientation  on  the  terrain; 

o)  the  preparation  of  diagrams  and  other  graphical  documents  concerning 
the  terrain. 

The  director  of  the  lesson,  in  beginning  to  organize  lessons  in  accordance 
with  a  certain  program,  should: 

determine  the  training  goal  of  each  les  «sn  taking  the  interrelationship 
between  them  into  consideration; 

plan  the  area  for  the  lessons  which  assures  the  conditions  for  working 
out  the  training  problems; 

determine  the  necessary  material  and  technical  support  for  the  lessons 
(maps  and  aerial  photos,  compasses,  rulers,  dividers  and  other  tools,  visual 
aids  and  training  literature,  transportation  and  navigation  moans). 

The  basic  method  for  lessons  on  military  topography  is  the  practical 
lesson  on  the  ground.  However,  this  does  not  exclude  the  necessity  for  a 
lecture  presentation  of  theoretical  materials  and  practical  knowledge  in  the 
classroom.  Questions  on  tho  essence  of  portraying  relief  by  contour  lines, 
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the  coordinate  system,  stereoscopic  interpretation  of  aerial  photos,  and 
others,  may  be  studied  most  successfully  with  the  rse  of  texts  and  tools  in 
offices  equipped  in  the  corresponding  manner,  or  in  classrooms. 

To  develop  several  practical  skills  (movement  by  azimuth,  orientation  in 
movement  with  the  use  of  navigational  equipment,  and  others),  the  best  trained 
officers  and  sergeants,  commanders,  and  vehicle  drivers  who  directly  support 
the  lesson,  as  well  as  other  necessary  personnel,  are  used  to  assist  the  one 
who  is  conducting  the  lesson. 

All  practical  assignments  should  be  performed  by  each  trainee.  In 
actions  by  groups,  the  roles  of  trainees  as  pert  of  the  group  are  changed 
successively  and  the  actions  of  each  o-  them  are  graded  for  each  element  and 
for  the  assignment  as  a  whole. 

Preparation  for  the  lesson  includes: 

clarification  of  the  overall  content  and  goal  of  the  lesson; 

study  of  the  literature,  basic  literature  which  is  recommended  for  study 
by  the  trainee  and  additional  literature; 

determination  of  training  problems  and  the  sequence,  procedures,  and 
time  for  working  them  out; 

reconnaissance  of  the  lesson  area; 

preparation  of  a  lesson  plan. 

The  area  for  the  lesson  is  selected  in  such  a  way  that  it  contains  the 
necessary  topographic  and  tactical  olemonts  for  the  course  of  the  lesson; 
whore  necessary,  a  target  situation  is  set  out  rhead  of  time.  The  nature 
of  the  terrain  should  become  more  difficult  from  lesson  to  lesson  and  the  area 
should  be  changed  where  possible. 

As  a  rule,  the  movement  out  to  the  lesson  area  should  be  included  in 
the  lesson  plan  (for  drilling  in  orientation,  comparing  the  map  with  the 
terrain,  and  disclosing  the  changes  which  have  taken  place  on  it,  etc.). 

Let  us  consider  a  lesson  plan  using  a  specific  example. 

2.  Typical  Lesson  Plan  for  a  Subject: 

“Oriont.ition  on  the  Ground  from  a  Map  (at  the  Halt)11 

Training  goal.  To  teach  procedures  in  orienting  the  map,  finding  own 
station  and  visible  objects  on  the  map,  as  well  as  finding  on  the  ground 
the  location  of  objects  which  are  designated  on  the  map. 

Time  -  4  hours. 

Method.  Practical  lesson  on  the  ground. 

Material  support.  Mops  of  the  lesson  area  at  a  scale  of  1:50,000, 
compasses,  plotting  boards,  sight  rules,  protractors,  pencils,  sheets  of 
transparent  paper,  20  x  20  cm  -  for  each  trainee,  vehicles  -  for  riding 
out  to  the  lcs'Jon  area. 

Literature.  Indicated  in  the  basic  training  texts. 


Content  and  Procedure  for  Conducting  the  Lesson 
(fig.  94) 


Place  and  time 


Moving  out  to  lesson 
20  minutes 


Work  point  No.  1  - 
20  minutes 


Work  point  No.  2  - 
15  minutes 


Work  point  No.  3  - 
15  minutes 


Work  point  No.  4  - 
25  minutes 


Work  point  No.  5  - 
20  minutes 


Work  point  No.  6  - 
15  m4"'itcs 


Work  point  No.  ?  - 
20  minutes 


Work  point  No.  h  - 
30  minutes 


Content  and  work  procedures 


area  -  Prior  to  moving  out: 

1)  checking  material  support; 

2)  assigning  missions  for  the  attentive  study  and 
memorizing  of  the  terrain  along  the  route  of 
movement. 

1)  Listening  to  the  reports  oi  2-3  trainees  con¬ 
cerning  the  terrain  along  the  route  of  move¬ 
ment. 

2)  Announcing  the  subjects  and  training  goel  of 
the  lesson. 

3)  Orienting  the  map  in  accordance  with  the 
direction  of  the  road  and  finding  own  location 
by  the  successive  identification  of  surrounding 
local  objects  and  relief  forms. 

4)  Assigning  the  mission  to  count  the  pairs  of 
paces  to  determine  point  No.  2  which  is  located 
in  a  forest. 

1)  Determining  own  location  by  measurement  from 
work  point  No.  1. 

2)  Elaborating  on  the  map  the  location  of  clearings 
In  the  forest  (by  measurement,  from  the  relief). 

1)  Determining  own  location  by  the  method  of  a  per¬ 
pendicular  from  a  trigonometric  point  toward 
the  road. 

2)  Plotting  bushos  which  have  not  been  designated 
on  the  map  by  the  measurement  method. 

1)  Orientation  of  the  map  by  compass. 

2)  Determining  own  location  by  reuection  (from  a 
trigonometric  point,  windmill,  and  lone  tree), 
graphically  and  from  measured  azimuths  (for  a 
check). 

1)  Determining  own  location  from  a  line  of  direction 
(plant-lone  tree)  and  the  road. 

2)  Plotting  pits  on  a  map  from  direction  and  distance 

3)  Determining  the  location  of  a  fuel  dump  on  a  mop 
(by  direct  intersection,  1st  line  of  direction). 

1)  Orientotion  of  a  map  from  local  objects  (lone 
tree,  plant). 

2)  Direct  intersection  of  a  fuel  dump  (2d  line 
of  direction). 

1)  Determining  own  location  using  transparent  paper 
(from  the  plant,  road  marker,  and  windmill). 

2)  Detailed  comparison  of  the  map  with  the  terrain 
and  making  the  corresponding  additions  ano 
corrections. 

1)  Independent  determination  of  own  location: 
method  -  by  the  choice  of  the  participants. 

2)  Check  (by  direct  sighting)  oi  the  correctness  oi 
determination  of  the  location  o<  o  dan-  which  if 
being  built. 
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Place  and  time 


Content  and  work  procedures 


3)  Checking  ehe  correctness  of  the  determination 
of  own  location  by  each  trainee  (with  the  use 
of  tracing  paper  -  copying  from  ^he  map  - 
from  a  previously  determined  station). 

4)  Critique  of  the  lesson  and  assignment  for 
independent  study  (coll  attention  to  the 
selection  of  the  most  rational  method  of 
action  in  each  specific  case  in  orienting 

and  to  the  accuracy  of  graphical  construction) 


Remarks:  1.  The  time  indicated  in  the  plan  includes  work  at  a  station 
and  movement  to  the  next  one. 

2.  The  working  out  of  each  new  method  of  action  begins  with  a  brief 
explanation  and  sample  demonstration. 

For  convenience  in  use,  the  lesson  plan  may  be  prepared  completely  on  a 
diagram,  the  scale  of  which  should  be  sufficiently  large  and  should  permit 
placing  the  corresponding  notations  on  it.  The  content,  work  procedures, 
and  allotted  time  in  this  arc  indicated  directly  at  the  work  point.  In  pre¬ 
paring  a  text  lesson  plan,  the  route,  work  points,  objects  for  reconnaissance 
and  intersection,  etc.,  may  be  designated  on  the  map;  in  this  case,  there  is 
no  practical  requirement  to  prepare  a  special  diagram. 


SH 


Figure  9'/*  Diaor«un  to  accompany  a  lesson  plan  on  the  subject 
"Orientation  on  the  ground  by  map  (at  the  halt)." 
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With  insufficient  experience  in  conducting  lessons,  to  supplement  the 
lesson  plan  one  should  prepare  a  detailed  lesson  plan  in  which  the  training 
problem  should  be  presented  successively,  required  definitions  should  be 
given,  procedures  for  actions  should  be  shown,  and  examples,  check  questions, 
and  questions  to  reinforce  the  material  as  well  as  auxiliary  data,  which  may 
be  required  on  the  lesson,  are  selected. 

Brief  recommendations  for  the  subject  "orientation  with  the  use  of  navi¬ 
gational  apparatus  of  ground  vehicles"  are  presented  below  because  this 
subject  is  comparatively  difficult  and,  for  the  time  being, methodological 
materials  on  it  are  very  few  in  the  military-topographic  training  literature. 

3.  Brief  Methodological  Recommendations  for  the  Subject*. 

"Orientation  with  the  Use  of  Navigational  Apparatus  of 
Ground  Vehicles." _ 

The  suhject  "Orientation  with  the  use  of  navigational  apparatus  of 
ground  vehicles"  is  worked  out  on  the  ground  with  materiel  (5-6  hours)  and 
in  the  classroom  (l-2  hours).  The  main  training  problems  are: 

1)  the  order  for  orientation  during  movement  of  a  vehicle  which  is 
equipped  with  navigational  apparatus  without  a  plotter  and  with  a  course 
plotter; 

2)  beginning  (initial)  orientation  of  the  vehicle; 

3)  work  with  the  navigational  apparatus  on  route  and  replacement  of 
the  map  ; 

h)  special  features  of  orientation  at  a  junction  of  zones. 

The  workirg  out  of  this  .subject  should  be  preceded  by  a  lesson  on  the 
study  of  the  materiel  of  the  navigational  apparatus  and  the  order  for  its 
operation,  as  a  result  of  which  the  trainees  should  assimilate  the  tactical 
and  technical  data  on  tho  apparatus  and  learn  to  turn  the  apparatus  on  and  off. 
The  materiel,  ns  a  rule,  should  be  studied  under  the  direction  of  a 
specialist  for  the  electrical  equipment  of  the  vc-nicles  in  a  classroom 
equipped  with  operating  models  of  the  navigational  apparatus. 

Prior  to  the  stai t  of  the  lesson,  a  reconnaissance  of  the  lesson  area 
is  conducted,  two  routes  suitable  for  the  movement  of  vehicles  are  planned, 
and  initial  points  and  reference  points  required  for  the  initial  orientation 
of  the  vehicles  are  selected. 

On  the  first  route,  it  is  desirable  to  have  approximately  in  the  middle 
a  terrain  point  and  straight  line  sector  of  the  route,  which  are  nccessn. y 
for  checking  and  correcting  the  operation  of  the  apparatus. 

Where  possible,  the  second  route  is  planned  across  ^he  junction  of  map 
sheets  at  a  .*calo  of  1  :2r>,(X)0  (or  1  : TO, (XXI) .  If  there  is  no  map  junction 
in  the  lesson  area,  the  route  is  selected  in  such  a  wa\  that  the  map  may  be 
cut  i,.  approximated  two  parts  fot  working  out  the  process  of  replacing  tl.e  map 
on  the  plotting  board  of  the  com  so  plot  to  . 
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In  addition,  the  route  is  noted  on  a  1:100,000  map  before  the  start 
of  the  lesson  (movement  will  not  be  accomplished  over  this  route  but  data 
will  be  prepared  for  orientation  en  route).  On  this  route  there  should  be 
2-3  terrain  points,  a  section  of  a  straight-line  road,  and  a  cross-country 
trail. 

The  vehicle  drivers  who  are  taken  out  on  the  lesson  should  be  able  to 
turn  the  navigational  apparatus  on  and  eff,  insert  the  initial  data,  and  in¬ 
stall  the  map.  The  drivers  check  the  actions  of  the  trainees  with  the  apparatus 
and  render  them  necessary  assistance. 

The  first  training  problem  -  the  order  for  orientation  in  movement  on  a 
vehicle  equipped  with  a  navigational  apparatus  -  is  forked  out  in  the  class¬ 
room.  The  order  for  orientation  and  preparation  of  nocessary  data  is  pre¬ 
sented  and  then  the  route  is  announced:  the  trainees  preparn  a  1:100, COO  map 
and  data  for  orientation  on  the  vehicle  equipped  with  a  navigational  system 
of  a  given  type. 

The  second  training  problem  -  initial  orientation  of  the  vehicle  -  is 
worked  out  directly  at  the  initial  point  of  the  first  route  at  which  the 
vehicle  (vehicles)  are  placed.  Using  a  poster  and  direct  demonstration  on 
the  ground,  the  essence  and  order  for  initial  orientation  of  the  vehicle  are 
explained;  the  trainees  deteimine  the  position  of  their  location  on  the  map 
and  find  the  reference  points  (at  least  two)  and  then  they  determine  the 
initial  data  (initial  grid  azimuth  of  the  longitudinal  axis  of  the  vehicle  is 
determined  twice,  from  two  reference  points). 

The  third  training  problem  -  work  with  the  navigational  apparatus  en 
route  and  replacing  the  map  -  is  worked  out  directly  on  the  vehicle.  At  the 
initial  point  (or  ahead  of  time)  the  crews  are  determined  for  the  vehicles 
(3-6  men  per  vehicle)  and  for  shifts  (it  is  inexpedient  to  have  more  tnan 
two  shifts)  and  the  commanders  of  the  vehicles  (shifts)  are  designated. 

The  turning  on  of  the  apparatus  and  the  input  of  the  initial  data  are 
performed  under  observation  of  the  driver.  The  chief  of  the  vehicle  reports 
readiness  to  begin  movement;  having  received  permission,  he  gives  the  cor¬ 
responding  commands  to  the  driver.  During  movement,  the  trainees  follow  the 
operation  of  the  equipment  and,  at  the  corresponding  points  and  straight-line 
sectors  of  the  route,  they  check  the  generation  of  the  coordinates  and  course. 
Upon  completion  of  mo/ement  over  the  first  route  (this  route  should  bo 
closed),  they  read  the  coordinates  from  the  scale,  the  drift  of  the  gyro¬ 
scope  is  determined,  and  the  apparatus  is  turned  off  (the  gyroscope  is  not 
braked).  The  chief  of  the  vehicle  reports  the  completion  of  movement  and 
he  shows  «.he  map  and  data  read  from  the  scales.  The  instructor  grades  the 
ictiens  of  the  trainee,  is  well  is  the  work  of  the  apparatus  and,  where  neces¬ 
sary,  gives  instructions  to  correct  shortcomings  in  the  work. 


RA-011-68  231 

The  shifts  of  the  trainees  who  are  not  occupied  on  the  vehicles  drill 
in  the  initial  orientation  of  the  vehicle.  For  this,  the  instructor  indicates 
a  new  initial  point  and  reference  point  to  them  on  the  map  and  he  gives  an 
angles  longitudinal  axis  of  the  vehicle-reference  point.  The  trainees  deter¬ 
mine  the  initial  data  and  show  the  position  of  the  vehicle  (its  longitudina1 
axis)  and  the  necessary  angles  on  the  map. 

The  changing  of  the  map  on  the  plotting  board  of  the  course  plotter  is 
worked  out  on  the  second  route.  The  instructor  explains  ahead  of  time  the 
order  of  actions  in  replacing  the  map  and  then  this  question  is  worked  out 
directly  in  movement  on  the  vehicle. 

.  The  fourth  training  problem  -  special  features  in  orienting  at  a  junction 
of  zones  -  is  worked  out  by  explaining  the  essence  and  order  for  replacing 
maps  at  the  junction  of  zones,  as  well  as  practically  by  the  actions  of  the 
trainees  with  apparatus  without  a  plotter. 
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Chapter  XII 

General  Reference  Data 

1.  Determining  the  Duration  of  Daylight 

Duration  of  daylight  -  the  time  interval  from  dawn  until  the  onset  of 
darkness  -  depends  on  the  geographic  latitude  of  the  location  and  the  data, 
as  well  ns  on  the  character  of  the  terrain  and  meteorological  conditions  (in 
a  forest,  in  canyons,  with  a  dense  cloud  cover,  and  under  certain  other  con¬ 
ditions  the  duration  of  daylight  is  somewhat  shorter). 

The  approximate  time  of  the  onset  of  sunrise  and  darkness  can  be  deter¬ 
mined  from  a  special  chart  (fig.  95),  knowing  the  latitude  of  the  location  (it 
is  determined  from  a  geographic  or  topographic  map  with  an  accuracy  of  1°) 
and  the  date.  For  this,  in  the  upper  part  of  the  chart  we  find  the  point  of 
intersection  of  the  vertical  line  which  corresponds  to  the  date  (markings  are 
given  on  the  chart  top  and  bottom)  and  the  curve  which  corresponds  to  the 
latitude  of  the  location  (latitude  markings  are  given  on  the  curves);  on  the 
right  or  loft  of  the  chart  (along  the  horizontal  line  which  is  drawn  from 
the  obtained  point)  the  time  of  sunrise  is  rtad.  If  the  latitude  of  the  point 
date  or  time,  do  not  coincide  with  the  numbering,  interpolation  is  performed, 
i.e.,  wo  find  the  corresponding  value  in  the  interval. 

The  time  for  the  onset  of  darkness  is  determine'  by  a  similar  procedure 
in  the  lower  part  of  the  chart. 

On  the  chart,  the  dotted  lino  shows  the  line  for  rending  the  time  of 
sunrise  (0320  hours)  and  the  onset  of  darkness  (2290  hours)  for  a  point  with 
a  latitude  of  36°  on  15  duly. 

Remarks.  The  time  determined  from  the  chart  is  statute  time  (see  p.  11) 

2.  Measures  of  length  and  Area 
a)  Measures  of  length 

Arshin  -  0.7112  meters 

Verst  a  •  5(X)  sazhenes  =  1.0668  kin 

Vershok  -  cm 

(laz  (india)  0.60  meters 

Oots/ar  (Mongolian  People's  Republic)  -  0.58  km 
Dyuyin  (inch)  2.5(|  cm 

knhel'tov  -  0,1  sea  miles  -  185.2  met  orr 
Kassaba  (United  Arab  Republic)  S . 5 "  meters 

kilometer  KXH)  meters  0.‘)37/i  verst  as 
Hess  (India)  1.8)  km 
l.i  (China)  0.50  km 

l.i  (kotea)  t.'l'i  km 
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Figure  95.  Chart  for  determining  time  of  onset  of  darkness  and 
sunrise. 

a  -  time;  b  -  date;  c  -  January;  d  -  February;  e  -  March;  f  -  April; 
,j  -  May;  II  -  June;  i  -  July;  j  -  August;  k  -  September;  1  -  October; 
in  -  November;  n  -  December;  o  -  onset  of  sunrise;  p  -  night;  q  - 
onset  of  darkness;  r  -  day. 
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Liniya  (line)  »  0.1  inches  =  10  points  =  2.54  mm 

Lokot'  (Bulgaria)  =  65  cm 

Lieuc  (L'ye)  (French)  =  4.44  km 

Mertfol'd,  marfol'd  (Hungary)  =  8.35  km 

Meter  =  100  cm  =  1000  mm  =  3. 2809  feet  =  1.4o6l  arshins 

Millimeter  =  0.001  meter  =  0.0349  inch 

Milya  (Rumania)  =  7.85  km 

Milya  (mile)  geographic  =  4  minutes  of  latitude  =  7412.60  meters 
Milya  (mile)  naval  (United  States,  Great  Britain,  Canada)  =  1  minute 
of  latitude  =  10  kabel'tov  =  1852.0' meters 
Milya  postal  =  8.35  km  (Poland)  and  7.59  km  (Czechoslovakia) 

Mile  statute  (United  States,  Great  Britain,  Canada)  =  1.609  km 
Point  =  0.376  mm 
Ri  (Japan)  =  3.93  km 

Sazhen'  =  3  arshins  48  vershoks  =  7  feet  =  84  inches  =  2.1336  meters 

Centimeter  =  10  mm  =  O.3937  inches  =  0.225  vershoks 

Point  (tochka)  =  0.01  inch  =  0.2540  mm 

Tuaz  (France)  =  1.95  meters 

Faden  (Germany)  =  I.83  motors 

F'arzakh  (United  Arab  Republic)  =  1.74  km 

Foot  =  12  inches  =  30.480  cm 

Khvat  (Yugoslavia)  =  1.90  motors 

Chet vert'  =  4  vershoks  =  17.78  cm 

Chzhan  (Chinn)  =  10  chi  =  100  tsuney  =  3.2  meters 

Chi  (China)  =  32  cm 

Shag  (Czechoslovakia)  =  1.90  km 

Yard  =  3  feet  =  0.9144  meters 

b)  Area  measures 

Acre  (United  States,  Great  Britain)  =  0.4047  hectares  =  4047  square  meters 

Ar  =  0.01  hectares  =  100  square  meters 

Bnkhoo  (Indonesia)  a  0.71  hectares 

Bigkha  (India)  =  0.13  hectares 

Vluka  (Poland)  =  16.8  hectares 

Hectare  »  100  ars  =  10,000  square  meters  =  O.9153  dosyntincs 

Gubnynr  (Mongolian  People's  Republic)  =  100  ure  =  9.22  hectares 

Dosyatina  =  1.0925  hectares 

Dzherib  (Iran)  =  0.11  hectares 

Dyulyum  (Bulgaria)  =  1  uvrat  =  0.09  hectare 

Kauni  (India)  =  0.54  hectare 

Quadrat  IGermany)  ■=  1 4 . 1 8  square  meters 
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Lan  (Czechoslovakia)  =  17.26  hectares 

Lanats  (Yugoslavia)  =  0.72  hectare 

Morg  (Poland)  =  0.5598  hectare 

Morgen  (Germany)  =  0.26  hectare 

Mu  (China)  =  0.06667  hectare  a  666.7  square  meters 

Te  (Japan)  =  0.99  hectare 

Falcha  (Rumania)  =  1.43  hectares 

Feddan  (United  Arab  Republic)  =  0.42  hectare 

Khol'd  kadastrovyy  (Hungary)  =  0.58  hectare 

Khol'd  malyy  (Hungary)  =  0.43  hectare 

Tsin'  (China)  a  16  lyan  =  596.8  hectares 

Tsin  (China)  »  100  mu  =  6.67  hectares 

Chen  (Korea)  =  10  tan  =  G.99  hectare 

3 «  Wind  Velocity  and  Force 

The  wmd  velocity  and  force  are  determined  from  the  indicators  presented 
in  Table  48. 
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h.  Conversion  of  Mils  to  Degrees,  and  Vice  Versa 

The  procedure  for  converting  large  anti  small  mil  values  to  degrees  and 
vice  versa  is  indicated  in  Tables  U<)  and  50. 

Table  49 

Table  for  converting  large  mil  values  to  degrees 


flCCHTKH 

6(MJ.U1HX 

Ae.ieMHfl 

yr4'»*iept 

A 

EAHMHUfaf  3(MkUW  AC.ICHHft  yr*0M<p*  b  1 

AeCHTXH 
QO.1  kill  HX 
ACACMHA 
yrxojty\ 

a 

»  1 

'  1 

*  ! 

*  1 

«  1 

»  i 

*  J 

»  1 

8  1 

9 

1 

Tpiaycu  c  i 

0 

0 

6 

12 

18 

24 

|m] 

! 

36 

''  «o  I 
" 

48 

54 

0 

1 

60 

66 

72 

78 

84 

90 

96 

j§ 

)08 

114 

i 

2 

120 

126 

132 

138 

1-14 

150 

156 

162 

IW 

174 

0 

3 

180 

186 

192 

198 

20) 

210 

216 

222 

228 

M 

CN 

3 

■i 

210 

246 

252 

258 

26) 

270 

276 

282 

288 

t  294 

4 

5 

300 

306 

312 

318 

324 

330 

336 

341 

34S 

351 

5 

6 

360 

■ 

1 

! 

! 

I 

1 

6 

Key:  a  -  tons  of  large  mil  values;  b  -  units  of  large  mil 
values;  c  -  dogroos;  d  -  same  ns  a. 
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Tabic  50 

Table  for  converting  small  mil  values  to  degrees 


Eakhmuh  IU4UX  jexeKHA  yr-towepa  ^ 


a 

0°28\8  0a32\4  0 

I  pi, 8  I  08.4  I 

I  40,8  I  44,4  2 

(2  18,8  1  2  20,4  3 

~2  52,8  2  56,4  4 

3  28,8  3  32,4  5 

4  04,8  4  08,4  6 

4  40,8  4  41.4  7 

5  16,8  5  20.4  8 

5  52,8  a  56,4  9 


0  O’OO'.O 0503',6 O-W',2  0°I0',8  Oa14',4  0°18'.U  0J2I\6 0525\2 

1  0  36,00  39,6  0  43,2  0  46,8  0  50,4  0  £4.0  0  57,6  l  01,2 

2  I  12,0 1  15,6  1  19,2  I  22,8  I  26,4  1  30.0  I  33,6  1  37,2 

3  1  48.01  51,61  55,2  I  58,8?  02,4  2  06,0  2  09,6  2  13,2 

4  2  24,0  2  27,6  2  31,2  2  31,8  2  38,4  2  42,0  2  45,6  2  49,2 

5  3  00,03  03,63  07,23  10,83  14,4  3  18.03  21,63  25.2 

6  3  36,0  3  39,6  3  43,2  3  46,8  3  50,4  3  51,0  3  57,6  4  01,2 

7  4  12,0  4  15,6  4  19,2  4  22,8  4  26,4  4  30.0  4  33,6  4  37,2 

8  4  48.04  51,64  55,2-1  58,85  02,4  5  06.05  09,65  13,2 

9  5  24.05  27,65  31,25  34,85  38,4  5  42,05  45,65  49,2 

10  6  00,0 


Key;  tens  of  small  mil  values;  b  ■»  units  of  small  mil  values. 

Example  1.  Convert  an  angle  of  1729  mils  to  degrees.  From  Table  ^9, 
we  find  the  value  of  17  large  mil  values  (102°)  and  from  Table  50, 
the  value  of  29  small  mil  values  (1°M./|' );  we  add  them  and  obtain  the  result: 
102°  +  l°M./i«  =  103°V».4'. 

Example  2t  Convert  an  angle  of  32°l8.3'  to  mils.  In  Table  7(9,  we  find 
the  corresponding  or  closest  smaller  value  of  the  angle  in  degrees  and  the 
angle  which  corresponds  to  it  in  mils.  In  our  example,  this  will  be  30° 
which  corresponds  to  500  mils.  The  remainder  of  the  angle  (in  our  example 
it  equals  32°l8.3'-  30°  =  2°l8.3')  is  found  in  Table  50;  for  2°16.8' 

(wo  do  not  consider  the  angular  value  of  1.5' >  it  equals  38  mils.  Thus, 
the  size  of  the  entire  angle  equals  the  sum  of  500  i  38  538. 
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5.  Trigonometric  Values 

Natural  values  of  sines,  cosines,  tangents,  and  cotangents  are  presented 
in  Table  51. 


Table  51 

Table  of  natural  values  of  trigonometric  values 


rpajiycu 

Oegreef 

sin 

cos 

•r 

tan 

etc 

cotan 

Cpnaycu 

Degrees 

0 

0.0000 

1,0000 

0,0000 

OO 

90 

1 

0,0175 

0,9998 

0,0175 

57,2899 

89 

2 

0,0349 

0,9994 

0,0349 

28,6362 

«8 

3 

0,0523 

0,9986 

0,0524 

19,0811 

87 

4 

0.0G98 

0,9976 

0,0699 

14.3007 

80 

5 

0,0872 

0,9962 

0,0875 

11,4300 

85 

G 

0,1045 

0,9945 

0,1051 

9,5143 

81 

7 

0,1219 

0,9925 

0,1228 

8,1413 

8> 

8 

0,1392 

0,9903 

0,1405 

7,1154 

82 

9 

0,1561 

0,9877 

0,1581 

6,3137 

81 

10 

0,1 73G 

0,9818 

0,1763 

5,6713 

HO 

II 

0,1900 

0,9816 

0,1914 

5,1*145 

79 

12 

0,2079 

0,9781 

0,2120 

4.7046 

78 

13 

0,2250 

0,9744 

0,2309 

4,3315 

77 

M 

0,2419 

0,9703 

0,2193 

4.0103 

76 

15 

0.2588 

0,0659 

0,2679 

3.7320 

o 

IG 

0.2756 

0,9613 

0,2857 

3,4874 

74 

17 

0,2924 

0,0563 

0,3057 

3.2708 

,M 

18 

0,3090 

0,9511 

0,3249 

3,0777 

72 

19 

0,3256 

0,9455 

0,3443 

2,9012 

71 

20 

0,3420 

0.9397 

0.3610 

2,7475 

(  1 

21 

0,3584 

0,9336 

0,3839 

2,6031 

1  69 

22 

0,3746 

0,9272 

0,4040 

2,4751 

68 

23 

0,3907 

0,9205 

0,4245 

2,3558 

67 

2-1 

0,4067 

0,9135 

0,4452 

2,2460 

66 

25 

0,4226 

0,9063 

0,4663 

2,1445 

05 

2- 

0.-1384 

0,8989 

0,4877 

2,0503 

64 

27 

0.1340 

0,8910 

0,5005 

1,9626 

G3 

28 

0,4655 

0,8829 

0,5317 

1,8807 

G2 

29 

0,4818 

0,8746 

0,5543 

1,8040 

61 

30 

0,5000 

0,8660 

0,5774 

1,7320 

60 

31 

0.5150 

0.8572 

0,6009  - 

1,6643 

59 

32 

0,5299 

0,8180 

0,6249 

1,6003 

58 

33 

0,5446 

0,8387 

0,6491 

1,5399 

57 

31 

0,5592 

0,8290 

0,6745 

1,4826 

56 

35 

0,5736 

0,8192 

0,7002 

1,4281 

55 

3G 

0,5878 

0,8090 

0.7265 

1,3764 

54 

37 

0,6018 

0,7986 

0,7536 

1,3270 

53 

38 

0,0157 

0,7889 

0,7813 

1,2799 

52 

39 

0,6293 

0,7771 

0,8098 

1,2349 

51 

4n 

0,6128 

0,7660 

0,8391 

1,1917 

50 

41 

0.65*'l 

0,7547 

0,8693 

1,1504 

49 

42 

O.o69l 

0,7431 

0.9004 

1,1106 

43 

43 

0,6820 

0,7314 

0,9325 

1,0724 

47 

44 

0,6947 

0,7193 

0,9657 

1,0355 

46 

45 

0,7071 

0,7071 

1,0000 

1,0000 

45 

Tpsayeu 

Degree* 

COS 

sin 

ctg 

_ nat.an , 

tan 

TpaAycu 

Degree- 
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6.  Converting  Grid  Azimuths  to  Anglos  of  the  First  Quadrant 
Grid  azimuths  are  co«. verted  to  angles  of  the  first  quadrant  by  the 
formulas  presented  in  Table  52. 


Table  52 


Formulas  for  converting  grid  azimuths  to  angles  of  the  first 

quadrant 


Key:  a  -  value  of  grid  azimuth,  q;  l)  -  quadrant  of  circle; 

c  -  signs  for  increase  in  coordinates;  d  -  formulas  for 
converting  grid  azimuth  to  angle  of  fi’-st  quadrant; 
e  -  formulas  for  converting  from  angle  of  first  quadrant 
to  grid  azimuth;  f  -  diagram. 
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Portion  of  a  map  shoot  at  scale  1: 50,000 


Portion  of  a  map  shoot  at  scale  1:100,000 
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Portion  of  a  map  shoot  at  scale  1:200,000 
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Portion  jf  n  map  sheet  at  scale  1:1,000,000 
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Appendix  2 
MAP  SYMBOLS 


yCJIOBKbll:  3 HARM 
RAPT  Al/lCUJTABOB  1:25  000, 
1:50  000  n  1:100  000 

imcP/ii-MiihiE  nyiiKTM 

PopOAO 


1.25000 


(d) 

50000  Miiicucil  it  fowe 


:lvv:  '-j 

vMyvv.; 

:  iff  ir.  A  >  \  \ .  .] 

tor  x 

j 

•!  I 


<«) 

x'c  50000  himk  /!•'» 


*  *  *4 !  (  ‘  <'  \ ,  ’  .  /•» 

•  4  >\v  V 

"  w  ,V/  / 

p  »’•> .  *  •  v  / 

,7  V  / 

E0PEMOB/V..S.V* 

\  \  \  \'£kxt'X>  V" 


(a) 


(b) 

(c) 


1:0000c 


n  -  conventional  signs  for  maps  of  scales  1:25,000,  1:50,000, 
1:100,000;  b  -  populated  places;  c  -  cities;  d  -  50,000  or 
more  residents;  c-  -  loss  than  50,000  residents. 


247 


Jtt-Cll-68 


249 


r 

!  rioccnKii  AJ’iiioro  rnna  (a) 


flocc/ixii  paccpe.tOTCHCHiioro  rnna  (c) 


Key: 


a  -  suburban-typo  settlements;  b  -  settlements  with  random 
structures;  c  -  dispersed-typo  settlements. 
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MjoGpawemie  HonpTa/ion  (a) 

L—J  £3  Knaprarw  c  npcoOflOA.iHMeu  ornectoSxHx  ctpocHxS 

EZ3  Q  HoapiaAoi  c  npco(5/iiVWHxe¥  McofMCCTofiHMx  cipochhA 


PlpHMcwaMMC. Ha  napie  MSctuiaOa  1:100000  ofHecroAxocT*  ho  noxMw* 
caeicx;  $o»io«a  aaxpacxa  opaMwceoro  quota  Ha  naoCpa- 
wchhm  ropoAoo  c  MacoflOHHCM  50000  wmio/ioA  m  Oo/ico 
otoOpantnoT  xeaprafu  c  daothoA  aacipoSKOft. 


czo 


PaapyuiCMHue  h  no/iypaapytuGHHuc  Knapianw 


HonpocaMHo  yxacTMM  y/iMu^noxaatfc^oTc*  toawxo  wa 
xapto  MacujTaOa  1:25000) 


@=j 


Cat 

1 


a 

2 


H3O0pO>KCMHC  OTACfll  HbIX  CTpOCMH?! 


OuAawmMcc*  ornecfoRKMO  ctpocmm*  /j^v  ! 


(noxa3uoao!C*  io^ho  h«i  xaprax 
waciuraGoB  1:25000  m  1:50000) 

IKm/iuo  m  HO«Mruo  opocHxx 


pajo 


PaapyiucHMuo  m  noflypaapyujOHnuo 

CtpOCMMX 


0»Aorw**o  pacnoflOwcMMuo  Aoopu 


Ctokhhh  X?Pt,  »iyMOO  M  t  n 


(i ! 

(A)  I 


ii 

V  2  n- 
2  K  5 
K  «  x 
a  91  •> 

‘  4? 


(b) 

(0) 

(d) 

(•> 

(f) 

(g) 

00 

(1) 

(m) 


Key:  n  -  representation  of  blocks;  b  -  blocks  with  predominance  of 
fire-resistant  structures;  c  -  blocks  with  predominance  of  non¬ 
fire  resistant  structures;  d  -  Remarks:  Fire  resistance  is  not  shown 
on  a  1:100,000  map;  the  background  coloring  in  orange  in  the  repre¬ 
sentation  of  cities  with  a  population  of  50,000  residents  or  more 
portrays  blocks  with  dense  structure' •  o  -  destroyed  and  semidostroyed 
blocks;  f  -  impassable  sections  of  streets  (shown  only  on  a  1:25,000 
map);  g  -  representation  of  individual  structures;  h  -  prominent 
fire-resistant  structures  (shown  only  on  maps  with  a  scale  of 
1:25,000  and  1:50,000);  i  -  residential  and  non-residential  structures; 
j  -  destroyed  and  semidostroyed  buildings;  k  -  l)  expressed  at  map 
scale;  2)  not  expressed  at  map  scale;  1  -  separate  courts;  n  - 
stopping  places  of  nomad  tents,  tents  of  skin  or  bark,  etc. 
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FloAnncn  HasBonml  naceacHiibix  nyHKTon 


TopOAd 


MOCKBA 


Cto/imus  CCCP,  ctorMuw  co»o3mux  pccnyCmK 
CCCP  m  croflMuw  HHoetpitHHMx  rocyA^pcis 
c  nacoflCHkCM  cswtre  lOOOOCO  mhicao?'  To* 
pona  c  Nacc^CMHCM  cbwujo  1000000  #<nrc- 
/>cfi 


PHrA 


Cto/imuw  co>03Hunc  pecnyOflMN  CCCP  m  cto/ihv^  hmo* 
cipaHNwx  rocywpcir  c  nac$«cMj*eM  mcmcq  1 000000 
wMTcftefl.  ropoAi  c  MaccflCHMOM  or  300000  ao 
1000000  WHicneA 


TOMCK 


Cto/iHubi  ACCP,  ucnrpu  Kpaco,  oG/taeiaR  m  oitohou* 
mux  oOnactCM,  ho  nx9A"W*x  b  cocmb  Kpan  Aaummm' 
crpaTHGMua  uoMjpw  Pro  oopNAna  »u  HMOCTpaimofl 

ICppMTOpHH,  TopOAa  C  HJCCACMHCU  0!  100000  AO 

300000  WMicacii 


MASK on 


Uourpu  oG/iacrert  H  aofOHOMHwr  oO/iacteR,  i<oA*ui*x 
ft  cociae  Hpax.  Ucnrpu  MKtiMOHaffcNwx  onpyros  fopo 
Aa  c  HacercMMCM  or  30000  ao  IOOuOO  mnicf*cA 


TOPWOK 


TopoAa  c  macoaompqm  or  10000  ao  30000  wntereR 


AHEXCHK  Topofta  c  hccc/icmmom  or  2000  ao  10000  wm 


SAPHfltf  fopOAa  c  naeoAOHHeM  homco  2000  wriereA 

npHMOMOHHC,  nOABHCM  lUttBAHHft  MaCC/tQMMUX  DyMMTOO  H  WCflC3M0A0p0W» 
hwx  cram^i*  noKaaanu  A«n  napru  vaeuitnOa  MOOOOO.  Ha 
Napiax  MatairaOoo  1:23000  m  1:30000  am  roABHC^  as-otci 
uipnifiyAWM  ioro  wo  o«Aa.  no  mcckomixo  xpyrHoe. 


Key:  a  -  names  of  populated  places;  b  -  cities;  c  -  MOSCOW  -  The  capital 
of  the  USSR,  the  capitals  of  union  republics  of  the  USSR,  and  the 
capitals  of  foreign  states  with  a  population  of  more  than  1,000,000 
residents.  Cities  with  a  population  of  more  than  1,000,000  residents; 
d  -  RIGA  -  capitals  of  union  republics  of  the  USSR  and  capitals  of 
foreign  states  with  a  population  of  less  than  1,000,000  inhabitants. 
Cities  with  a  population  of  from  500,000  to  1,000,000  inhabitants; 
e  -  TOMSK  -  capitals  of  associated  Soviet  Socialist  Republics,  kray 
centers,  and  centers  of  oblasts  and  autonomous  oblasts  which  are  not 
part  of  a  kray.  Administrative  centers  of  the  first  category  on 
foreign  territory.  Cities  with  a  population  of  from  100,000  to 
500,000  inhabitants;  f  -  MAYKOP  -  Centers  of  oblasts  which  are  part  of 
a  kray.  Centers  of  national  okrugs.  Cities  with  a  population  of  from 
50,000  to  100,000  inhabitants;  g  -  Torzhok  -  cities  with  a  population 
l^om  10,000  to  50,000  inhabitants;  h  —  Aleksin  —  cities  with  a 
IX) pul  at ion  of  from  2,000  to  10,000  inhabitants;  i  -  Varnyay  -  cities 
with  n  population  of  loss  than  2,000  inhabitants;  j  -  Remarks: 

The  names  of  populated  places  and  railroad  stations  are  shown  for  maps 
with  a  scale  of  1:100,000.  On  1  25,000  and  1:50,000  maps,  these 
names  ore  given  in  type*  of  tho  same  kind  but  somewhat  larger • 
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nocc/iKH  ropoACKoro  TMna  (paOomte,  Kypopnibie  h  np,)  (L) 

HoamOFH  jooo  »  iok*  (b) 

OA Art  ^Uf«a«S 


HQAMOPH  2000  wtrtA  m  Oo«ce  (b) 

jj/fA'tf  *eHeo  2000  wurweS  to 

riOCC/JKH  tlpH  npOMbUUflCHlIbU  np2AnpHHTHHX«  WWlC3HOAOpOWHblx(  ^ ) 
CTAHUHMX,  npMCTfiMflX  H  1,  fl. 

MaOCHUO  6oreo  1000  wHit/tefi  (®) 


ApmtMMCKUO 


6o nee  1000  wmicacB 
or  tOO  ao  1000  *M?e/teS 


MCHfle  100  MHtofefi 


HOCC/WM  CCAbCKOfO  m  flOMMOro  T»ino 


/lafiswcKaa 

Conae  200  ao*ob 

to) 

roHsaposKa 

or  100  ao  200  aomoo 

<J> 

00 

or  20  ao  100  aovob 

Aorotucwo 

momco  20  aomob 

(L) 

AuHCKOfi 

OfA^bbMO  A90pw 

<0 

>Kwie3HOAOpO>HHblC  CTfltlUHH  to 

ropOanoco  ysftotw*  m  6oji»ujk9  ctsmumm  (|») 

H4$n§  #  Ct«huhh,  pasvesAw,  n/iar^opMfci  /lx 

'  h  octbhoboxmug  ny^nru  V*  ' 

npHMoxiMHe.  Ec/>*  mb  Kapto  na3Banne  Maw/tCMHoro  nynma  noA^ep*  Cm) 

*  M»<yro,  ro  o**o  oTMocxrc*  h  k  6flx*KaAmeA  wenoanoAopoM* 

MOM  CtaMtlMM  Hfll*  PQSHOM  np**CtaMM.  . 


Key:  a  -  city-type  settlements  (workers’,  health  resort,  etc.):  b  - 

Kodzhori  -  2,000  residents  or  more;  c  -  Dubki  -  less  than  2,000  in¬ 
habitants;  d  -  settlements  with  industrial  enterprises,  railroad 
stations,  landings,  etc.;  e  -  Mayskiy  -  more  than  1,000  inhabitants; 
f  -  Artemovskiy  -  from  100  to  1,000  inhabitants;  g  -  Rudnichnyy  - 
loss  than  100  inhabitants;  h  -  rural  and  suburban-type  settlements; 
i  -  Labinskaya  -  more  than  200  houses;  j  -  Goncharovkn  -  from  100 
to  200  houses;  k  -  Yur’yovka  -  from  20  to  100  houses;  1  -  Lotoshino  - 
less  than  20  houses;  m  -  Dinsknya  -  individual  courtyards;  n  -  rail¬ 
road  stations;  o  -  Gorbachovo  -  junctions  and  large  stations;  p  - 
Navtlug  -  stations,  sidings,  platforms,  and  stopping  points; 
q  -  Remarks:  If  the  name  of  a  populated  place  is  underlined  on  a 
map,  it  also  pertains  to  the  nearest  railroad  station  or  river 
landing. 


OT£EJlbHb!F.  MECTHbiS  PPEJGKETbl 

(npOMbll*JflCHMWC,  CC*hCKOX'*VHc*r«'II»tM**  M  CWf  J.lbMO- 
KV’bTVpMb’C  OCV*H?M) 
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ro  tuna 

*  I 


!  <]  ..;v», 

4  i/B.,-: 


U/MM  fCfKOfO  THI*., 


U _ 1 ll'-J 

^  I  *  TcopMKOHw— oroa-h/(0!>  m  ;5— swco* 

/- j,\  ,  /*.  „  I  'W  e  "0-pjnJ 

******  ’  '  I  y  f  1)  3»jpaMai«v:«f»pn  s  -aCA^C**  mpiw 

,  7  7)  »•<*  c 

2  1  ran**.* 


a  -  individual  local  objects;  b  -  (industrial,  agricultural ,  and  socio¬ 
cultural  objects);  c  -  plant  and  factory  smokestacks;  d  -  oil  and 
gas  towers;  o  -  radio  towers  and  television  towers;  f  -  turret-typo 
substantial  structures;  g  -  light-typo  tower;  h  -  waste  piles  - 
tailings  (25  and  15  -  heights  in  motors):  1)  expressed  at  map  scale; 

2)  not  expressed  at  map  scale. 
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r%r<r 
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daOOA^t  ({'JlCpHHX  V4  ucf whmi^u  c  Tpyfiawn 
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Mocia  aoGunm  no/*t»HWX  HCHonaev 
ompuiu*  ctocoQo* 
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00 


HpUMOnaNHO 


yC^OftMWH  JMaH.OtMCMCMHbrft  SyHCO*  „a",  npHtffHft*C*  AO 

1963  r. 


(i> 


Key:  a  -  transformer  vault;  b  -  windmills;  c  -  water  mills  and  saw¬ 
mills;  d  -  ovens  for  kilning  lime,  charcoal;  e  -  plants,  factories,  and 
mills  with  smokestacks;  f  -  plants,  factories,  and  mills  without 
smokestacks;  g  -  sites  for  mining  minerals  by  the  open  method; 
h  -  l)  expressed  at  map  scale  -  clay  indicated;  2)  not  expressed  at 
map  scale  -  sand  indicated;  i  -  Remarks?  A  symbol  marked  with  the 
letter  "a"  was  used  until  1963* 
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He4>TfMue  m  raaofluo  ckbs mo4mw  <Jc3  cwu-cx  1(8) 

i 

o 

i 

Chmaw  ropoxero  m  raaro/tbAcpw  1(h) 

Bcmjoko.'Ohkm  m  aanpanowMuc  ctanuMM  ^3*) 

! 

£ 

i 

PaAMocranuMH  h  t«*ie«>OMO»<Mwe  ue>«Tpu 

1 

¥ 

Oerp.Huc  wer.M.uu  i(k^ 

1 

j 

Key:  a  -  operating  mines  and  galleries;  b  -  inoperative  mines  and 
"  galleries;  c  -  open  salt  works;  d  -  pea-  works;  e  -  electric 
power  stations;  f  -  l)  expressed  at  map  scale;  2)  not  expressed 
at  map  scale;  g  -  oil  and  gas  wells  without  towers;  h  -  fuel 
storage  areas  and  gas  tanks;  i  -  gasoline  pumps  and  filling 
stations;  j  -  radio  stations  and  television  centers;  k  -  wind¬ 
mills. 
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* 

1 

4 

2 

t)  A^po^poMu  m  rMAPoaspoAPOMu; 

2)  iocaAo*tHw»o  niomaAHH  (ns  cyuie  m  hi  toAe) 

I 

Tt*/*erpa$Hwe,  paAMOTenerpa$Hwe  KOHtopu  m  otac/i©* 

HH*,  TOftw^OMMbie  C’UMllMM 

T 

MeTpopoAOfMsecKxo  craMunH 

A 

naMRTHMHM,  MOHyMCMlW,  CpSTCHHe  worn/iu;  Typw  H  Ka* 

wcHHwe  cto*6w  tucoio*  Conee  1m 

o' 

Aowa  /lecNHHoe 

+ 

UepniH 

6 

MacoiMM 

i 

Mcmctm 

1 

GyAAxACMMe  MOHactwpn,  xpoww  m  n«fOAW 

6 

Maaapw,  cyGypranw,  0O0 

n  -  1)  airports  anti  seaplane  stations,  2)  landing  mens  (on  land 
and  on  water);  b  -  telegraph,  radiotelegraph  circuits  and  branches 
telephone  stations;  c  -  meteorological  stations;  d  -  memorials, 
monuments,  common  graves;  cairns  and  stone  columns  more  than 
1  motor  high;  e  -  forester's  houses;  f  -  churches;  g  -  chapels; 
h  -  mosques;  i  -  Buddhist  monasteries,  temples  and  pagodas; 
j  -  tombs,  shrines,  burial  mounds. 
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‘Y'  rf  Kv;«»w  (») 


<73 

I  5 


Ki**V<Cmua'>  C  A^P'^v^vh  , 

(b)  a 


,  ?)  D’  *■  c«*  i* 

j  5*»  »  *  f  W.  »'4  ‘“'C*  » 

|  M  if’  * 


Choi 


Our>'n>  •  «ns*t 


(c) 


3.uomm  Ai*n 


PaC^HH  (AOHllwO'.'OTC*  *0*‘HO  M* 

12.0C'> 


PmMHH  CMlK  (tCV'tf'ONMt.C,  ****ffpljM  #,  r.ia^* 

c***  -h) 


fi»>  HH  .“t'Htpf W*v  P^A'iVM  Ml  AC p*rPM*<  ,  »  CHCf'-jx 


tOlV'^t-w. 'X  CW  '  l  f  ?*;•»'» 


■(d) 


.»»  yA,«  ;»»** 
i  M«  *»>.»» 


:(•) 

i(f) 

i 

kg) 

i 

j(h) 

ki> 


i  H«f.»»*rpnroA>  mwi,*  m  c».  M,ff  ( 

I  r/'l 


I  -  •  .  •  —  -  ■  -  CA/  </  w  V  A 


,0) 

I 

tOO 


Koy:  «  -  cemeteries;  b  -  cen.etery  witli  trees;  c  -  cattle  burial  farm; 

<1  ■  l)expressod  at  map  scale;  2)  not  expressed  at  Map  scale; 
o  -  cattle  pons;  f  -  apiaries  (shown  only  on  a  1:25,000  map); 

{j  -  communications  lines  (telephone,  telegraph,  radio-relay); 
h  -  electrical  transmission  lines  on  wooden  supports;  i  -  electrical 
tronsmiss.on  lines  on  metal  or  ferroconcrete  supports  (25  -  the 
height  of  support  in  meters);  j  -  ground  oil  pipelines  and  pumping 
station  -  pumping  station  indicated;  k  -  underground  oil  pipeline. 


a  -  gas  linos  and  compressor  stations  -  compressor  station  indicated; 
b  -  ancient  historical  walls  (5  -  height  of  wall  in  meters);  c  -  stor.e 
or  brick  walls  and  metal  fences;  d  -  position  of  main  point  (line) 
of  symbols  which  are  not  to  scale;  e  -  location  of  the  main  p>  int  (line 
of  symbol;  f  -  geometric  center  of  figure;  g  -  middle  of  base  of  symbol 
h  -  top  of  straight  ine  at  base  of  symbol ;  i  -  geometric  center  of 
lower  figure;  j  -  geometric  axis  of  symbol;  k  -  symbols. 
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rE0Ac3H-!2C:<HE  nyKKTbl 


'(•) 


A9I8 


/\  I  T  I  f « cvii  Ipcillf  M«oS  i 

1  \  |  c«  *  •  (9’,0  -*!/■  |  (1>) 

;  ,,  j  \  i  COM  oy.H’1  M.14  I 

■ ^ ' — 7  «  V  J  yj  MOOll  » 

'  '*rr^ 


2^J(9C.7  To  M.n  Nypranax  (2  oucoia  u/praH.i  0  wctpax)  ^ 

f 

! 

53  *V£  0  To  *«J  m*  saahmmx  (na  HJpio  MactoraCa  1*00000  (^) 

1  2  m*  *>oxa3WQa<OTCr);2)  to  m  na  u*r*r-x  ; 


B5M 


To^H  cvimo^koA  Cf'iK,  jaxpp»r^afHwr  »»a  m<jco*oc»m 

UCMTOJMH 


to 


?  To  w*  m3  nypMMa*  * 2  vv<  Ota  nyp^ana  « 


(f) 


•A.  Ilrplp  AC»OO»I0MM»  ^CMM"  f'VHi'Tt.- 


!(g) 


07.  9  H^-'VpMMC  <OpKii  M  0*n«p  *  (»PyMfon,p) 


(h) 


Key:  a  -  Geodetic  joints;  b  -  points  of  state  geodetic  net  (91. f>  -  altitude 
of  base  of  point  above  sea  level);  c  -  the  same  on  mounds  12  -  height 
of  mound  in  meters);  d  -  l)  the  same  on  buildings  (not  shown  on  a 
1:100,000  map),  2)  the  same  on  churches;  e  -  points  of  a  survey  net 
tied  to  the  terrain  with  their  centers;  -  the  same  on  mounds  (2  - 
height  of  mound  in  meters);  g  -  astronomic  points;  h  -  leveling  mark 
and  bench  marks  (ground). 
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Key: 


(C) 


B  yc/tonnwx 
awaKax  !9G3r, 


~^T 


1.2  3 


AOPOKHAH  CETb 


>Kc/ie]iibie  aopooh 


(d) 


B  yCrtOBMMK 
SHaKaa  1959  r. 


nym  n  no*py» 


1  2  3 

(Oil  /******  (  i 


^  Tpexnytuwo  moammwo  Aopor*,  ce* 
K3$0pw  M  ClOTO$Opb\  noaopoTHwo 
Kpyrw 


AsyxnyTHwo  mcaobhuo  ftopcrw  m 

CTSHyMM 


OA*onyTMuo  wefleanwe  Aoporn,  paaw 
C3AW,  nnai^opMU  h  octamoso^hwb 
nyHKiki  ha  tuHpoMOKOAOHHWK  Hteaoa* 

h»jx  AOporax 

PacnoifOMowHo  r/iasHoro  daammb  c**h* 
umh:  t)  cOony  nyicft,  2)  moma/  nyin* 
uh;  3)  pacnoxo>«CMHO  *<CM3BtctH0 


9/iCHipM(>MUMpoBaNHwo  Me.'eanwe  ao- 
porn:  l)  ipexnyTMwc,  2)  A*yxnytnwe; 
3)  OAMonytHwc,  4)  Gnonnoctu 


flytefluo  noc»-»,  nprpy30MM0«p43rpy 

30*4HW0  nXOUlOAHM,  lyfMHH 


1)Hacum«;7)  bug***  (4-eucota  m*m 
rnyCMHa  a  wf>ip«x),3)yHact«H  c  Go%* 

tuMw*  yHflOHjMH—  6oroo  0,020 
«o  h  rvpn^x  p.iSonjx) 


(*> 

(b) 

(•) 

CD 

[g> 

:h> 

:d 

i) 

k)' 


a  -  Road  net;  b  -  railron.  c  -  in  19G3  symbols;  d  -  in  1959  symbols 
e  -  three-way  railroad*,  semaphores,  signal  lights,  turn  table; 
f  -  two-way  rail* o  d*  «  i  stations;  g  -  single-track  railroads, 
sidings,  platform  .  '  ,ping  points  on  wide-gaugo  railroads;  h  - 
disposition  of  mi  .  hidings  of  a  station:  l)  to  the  side  of  the 
right-of-way;  2)  .  w^en  the  tracks;  3)  location  unknown;  i  -  ®Jectri 
fled  railroads:  l)  three-way;  2)  two-way;  3)  single  track;  4)  block 
house;  j  -  track  post  (left);  loading-unloading  areas  right); 
deadends;  k  -  l)  embankments;  2)  depressions  (4  -  height  or  depth  in 
meters);  3)  sectors  with  great  slopes  -  more  than  0.020  (only  in 
mountain  regions). 
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0  yOS^MUX  Q  yc^OB^WX 
aHaKaxJ963r.  anaxsx  1959  r. 


tn  CtpoxmKeca  ujMpoHOKo.,!eflM^«f  (c) 

/teaituo  AoporM 


Hoaotho  paaoCpaHHwx  mcr.cwx 
AOpor 


yaHOKOflcnHwc  Mc/teanuo  Aoporn  *  /  \ 

eiaHitMH  na  mmx,  jpaMcaBnwo  ahhmh  \©/ 


CrpcmuHoca  yaKOKorefiMwe  me/iea> 

HblO  AOpOfH  ' 


<p)  l - *  C,aMliMM  “ctponoAMteHa;  2)  bwxoaw  jumhA  nerpono.  (g) 

v-/  JiMTCMa  na  floscpHHtjcT*  ^  a/ 


/^e»*o,  ftoxaaawi  CfanuHOHMwo  nyrn,  nvpawaoujwecx  •  ^^0 


Hacuita5o  toprw,  ncpcxCAxwo  MOCtwMM 


■*>,  1)  Tpytfn;  2)  aciaxiAM 


j  ’  noAMCHwo  Aoporn 

t  jV 


Key:  a  -  in  1963  symbols;  b  -  in  1959  symbols;  c  -  wido-gauge  railroads 
under  construction;  d  -  roadbed  of  dismantled  railroads;  e  -  narrow- 
gauge  railroads  and  stations  on  them,  streetcar  lines;  f  -  narrow-gauge 
railroads  under  construction;  g  -  l)  subway  stations;  2)  exists  to 
ie  sur.ace  from  subway  lines;  h  -  depots,  stations,  station  tracks 
oxpresstd  at  map  scale,  small  cross-over  bridges;  i  -  1)  pines: 

2)  trestles;  j  -  aerial  trolleys. 
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Uioccefiiibic  m  rpyMToobic  Aopom 


1 


(») 


I 


AsTocTpar.u:  8— uwpnwa  OA«ofi  no/'ocw  b  worpax, 

2— KOflHVCCTOO  nO/>OC,  U'-WATCpna/l  nOHpwTMB  <l(— <xo« 

vvNfoCeioi*.  A— aci^afvio^ctoM),  wac*™  (4~oycora 
nacwnH  o  Mcipax) 


(b) 


yccoepujCHCfoonaMMye  uiocee  8—  u^npuMa  no«pw 
’<?A  vdctm;  10— uiwp^Ha  occfi  Aopor*  ot  N.iMaow  ao 
Haioov  o  voipjx.  A— va»fp»*art  ncKpytm  (A— ac> 
^artTofeto^,  U— ufi-eHfoCeroH,  5p— <3pyCiaTKa,KA— 
MfMNHCp),  BWfeMKM  (5  —  f/ly<S»*»'A  DU'MKH  0  M*>Tp.1X> 


ILJoscc  5— ujt*pnMa  noHputoft  lacT**;  0  —  uihdhha 
occm  Aopo?^  ot  Ma»»aoy  ao  nanao*  o  ^fttpax;  B  — wa- 
tcpi-an  nonpwTKfl  (5— GyruwMMi,  {'•>rp‘iQ»>*‘<  K  —  na« 

MCMb  KO/'OTyfi,LUfl  —  U/taK,  LU— Ui^GOMk),  OOCPAKH 

1  1>  /lcruwe  npMAcpownwe  coooywcHM*  (naoHrtOMW.  wa* 

rJSr— » y e«etj);  2)  o>.03Ab»:3>  y^acTHH  Aopor  c  vnuv  paAHycoM 
2  3  rooopo*a  (venue  25  v) 


i 


(c) 

(d) 
(•> 


— S— yaymucMMuo  rpyMTOoyc  Aoporn  (B—tuwpMna  rpo^awefi 
a  vacm  o  ue.pax)  m  TpyAMonpocawno  ynacMM  Aopor 


(f) 


ClpOBUlMCCB  AOporM.  1)  .VJTOCTpaAW,  2)  >COO(*ptUOH. 
“  cieooaMMU"  tuoccc;  3)  iuoccc,  4)  y/iy*iujeM*uo  rpyn 
,  «oowe  AOpO'H 

rm  4 


(g) 


1  2  1)  Moctu  Mcpoa  H©aHa«HTBrbMye  ppo'ibtctamb, 

V  1  "  t  2)  y-ia  *km  Aopor  c  GofbUi^wH  ywonavn  (8%  h  Oo/’ee) 


(h) 


I 


A5043J 

f  UV-X) 


nepouany^  otvc»iim  hx  Bwcot  m 
epcup  AC&CTOM* 


(i) 


npMM<  in  mho  yc^Otf Mvc  otv<>«*'mhw*j  (5y*<oofi  ,.V;  npMMt*MM**cb 

AO  1903  < 


(J) 


Koy:  a  -  Highways  amt  dirt  roads;  b  -  superhighways!  8  -  width  of  one  lone 
in  motors,  2  -  number  of  lanes,  Ts  -  surfacing  material  (Ts  -  cement- 
concrete,  A  -  asphalt-concrete),  embankments  (4  -  height  of  embankment 
in  motors);  c  -  improved  highway:  8  -  width  of  surfaced  part,  10  -  width 
of  entire  road  from  ditch  to  ditch  in  meters,  A  -  surfacing  material 
(A  -  asphalt-concrete,  Ts  -  cement-concrete,  Dr  -  blocks,  K1  -  clinker), 
depressions  (5  -  depth  of  depression  in  meters);  d  -  highway:  5  -  width 
of  surfaced  part,  8  -  width  of  entire  road  from  ditch  to  ditch  in  motors, 
B  -  surface  material  {B  -  cobblestone,  G  -  gravel,  K  -  crushed  stone, 

Shi  -  slag,  Shch  -  broken  stone);  plantings;  e  -  l)  light  road-side 
structures  (pavilions,  sheds),  2)  descents,  3)  road  sectors  with  small 
turning  radius  (less  than  25  meters);  f  -  improved  dirt  roads  (8  - 
width  of  roadway  in  motors)  and  road  sectors  difficult  to  negotiate; 
g  -  roads  unde"  construction:  l)  superhighways,  2)  improved  highways, 

3)  highways,  4)  imprev  -d  dirt  roads,  h  -  l)  bridges  across  insignificant 
obstacles,  2)  sectors  of  roads  with  large  slopes  (8%  or  more); 
i  -  passes,  their  altitude  readings  and  time  in  effect;  j  - 
Remarks:  Symbols  marked  with  the  letter  "a"  were  used  ptior  to  1963. 
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Key: 


fpyMTOfwc  Aopor*  h  Tpy;;nO*oocr»«*'£  yiPC’H*  A<*pof 


— .— -  —  — -  — ■  no/tcow?  m  joporn 

—  —  —  —  —  HapaaAM^ve  ny»»«  m  •»k»o,iMb'v  fpon»j 

•  ncui^xoAMfe'*?  tno'iw  >*  r>  w^oam^o  vpstu 

.... ..  . ......  .  3hwhm<*  Aopo^M 

eauaacfscmgxrnap  floporM  c  a^P'O^mv*  no*p kVPM 

r  QJUJXHMIJO  yW’C'HX  A  *>,»  fi1*  <  H  fp*C*** 


KAU^'MUA,  MMprH<(H1  *>  <■***••  M  V<’f?‘V.(‘C'(HO  Of?  ^  >' 
o»0'!«  AOPO r 


—1  PotMM  ah  cn^cna  rr-ca 


:rs=*A-- rsrr: 


K^ovotpoauf  x*wat<»t#  '•n,V'*  cv 
M.-C.M  MM'OVC’pCfi 


y^^ctMH  »pon  mi  ycx|C>;*rcMMw«  mpwnx-  ©■*•>**"*»• 

—  —  —  U>— — •  —  (a  MMCJ'MirV*  -  *‘*,w\p  IIJC'JI'KI,  f)  A*»  — 

*OPMH3a  0  V^'plX) 


rpanMja  cv^b*  vvpp»*.»ii  ronp-.t ip  ►a  »»ecc‘*‘M««* 
AopOMx 


(a) 

j  (b) 

1  (c) 

;  (d) 

(•) 

!  (f) 

i 

;  (g) 

;  00 

i« 

•  (j) 
:  (k) 

’  (i) 


a  -  dirt  roads  and  road  sections  difficult  to  negotiat.-  b  -  field 
and  forest  roadsj  c  -  caravan  and  pack  trails;  d  -  foui  paths  and 
foot  bridges;  o  -  winter  roads;  f  -  roads  with  wooden  surfacing; 
g  -  fascined  sectors  of  road,  dams  and  causeways;  h  -  stone  and  brick 
walls  and  metal  fences  along  the  road;  i  -  flumes  for  lowering  timber 
j  -  sectors  of  paths  on  artificial  cornices  -  suspended  mountain  log 
trails  (in  the  numerator  -smallest  width,  in  the  denominator  -  length 
of  cornice  in  meters);  k  -  boundary  of  change  in  surfacing  material 
on  highways;  1  -  kilometer  signs,  numbers  -  the  number  of  kilometers. 
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Key: 


flyrenpoBOAu  waA  wcacsmoA  Aoporoft. 
H—  kswohmuA  (vatcp*or  rocTpoM**). 
b  MMCfMTefle  m  ujupHMa  rpoci* 
WtM  MSC»H  0  WCTpax,  U  3M3vCHa:efO 
rpyaonoAVtMMOCib  b  tqmhax 


nytenpoeOAw  MaA  uiOCcchmo*  AOpo 
rofifnp  -npocsA  noA  nyterpoooAOM: 
5— owcora,  0—ujHpHHa  npoe?AS  o 
vetpax) 


PepcosAw  m»  oaxqm  yooiHo 


TyHMBffM  (8  MHCAMTBAO  —  BMCOTa  H  UJH* 
pHHa,  e  anawcMaicfo— -A^nra  •  voi 
pax) 


AKBPAyKM 


Moctw  aiyii.pyown-  I)  u.'OCce  npA 
wofMMO*  AoporoS,  ?)  uiocce  moa 
AOPO'O*  • 


t 

I 

i 


(a) 


(o) 


(c) 


(O 


(e) 


(f) 


n  -  viaducts  over  a  railroad:  K  -  stone  (construction  material),  in 
the  numerator,  the  length  and  w'dth  of  roadway  in  meters,  in  the 
denominator,  load  capacity  in  tons;  b  -  viaducts  over  a  highway  (np 
passage  beneath  viaduct:  5  -  height,  9  -  widtn  of  passage  in  meters); 
c  -  grade  crossing;  d  -  tunnels  (in  the  numerator  -  height  and  width, 
in  the  denominator  -  length  in  motors);  c  -  aqunduct;  f  -  double->decked 
bridges:  l)  highway  under  railroad,  2)  highway  above  railroad. 
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rHflPorpflOMH 


(a) 


Boperotaa  nocTOXMna*  m  onpoacACHHafl 


(b) 


Bcpcrpaa*  /ikh**  McflocTOAMMa*  m  neonpeAC*OHHm 
(nepccnxa«omno  pcnn  h  oaepa,  o aepa  wa  Go/wax, 
Mv'rpHpyjomMo  oaepa) 


(c) 


Beperosb't)  OTwe/iw  m  wcph 


(d) 


Bepera  onaCMwo  (xapanrep  onacMOcrn  Me*3acCTcn) 


(e) 


ncCMaMwe 


<h> 


n3C'^wO'K»w?MwcT^c  m  ra,*CM>.o-rp33M^Mtwo 


Hnnc'ue 


(i) 


(g) 


L 


exaflMcrw« 


0) 


Bepera  qCowpmciwc  l>  Goa  nr*wa;  2»  c  r/ix»<0M,  *e 
nwpama *OU(mmc»  u  m.icu,*.Jo  y»p»u  (3  »i  3— ywcott* 
oGpwoon  a  verpax) 


(k) 


Key:  a  -  Hydrography;  b  -  shore  lino  permanent  and  determined;  c  -  shore 

lino  not  permanent  and  undetermined  (dried-out  rivers  and  lakes,  lakes 
in  swamps,  migratory  lakes);  d  -  shore  shoals  and  sandbanks;  e  - 
dangerous  shores  (nature  of  danger  unknown);  f  -  drying  banks  (ebb 
and  flow  zones);  g  -  sandy-stonoy  and  pebbly-gravel;  h  -  sandy; 
i  -  muddy;  j  -  rocky;  k  -  shores  precipitous:  l)  without  beach, 

2)  with  beach,  not  expressed  at  map  scale  (3  and  5  -  heights  of 
precipices  in  motors). 
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. 3 


BcporoiMf  •tiftu.  osw  m  APYf*«  fp*A*,  awpawBio- 
U(M©Cfl  ■  wacuitaCa  Haprsi  (3— bmcou  ■  mb  vpM) 


P«MM  M  pyMbH.  D  ABO  BMHHH  MSOCpiMBIOTON  p*«M  WM- 
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Key:  n  -  shore  emban!  nents,  eskers,  and  other  ridges  not  expressed  at 

-  map  scale  (3  -  height  in  meters);  b  -  rivers  and  streams.  Two 

lines  express  rivers  5  meters  or  more  wide,  on  1:25,000  and 
1:50,000  maps,  10  meters  or  more  on  1:100,000  maps;  c  -  label  of 
names  of  navigable  rivors  and  canals;  d  -  label  of  names  of  unnovi gable 
rivers,  streams,  and  canals;  e  -  underground  and  disappearing  sections 
of  rivors  (through  swamps,  etc.);  f  -  canals  from  10  to  15  meters  wide, 
on  1:50,000  maps,  up  to  30  meters  on  1:50,000  maps,  up  to  60  meters 
on  1:100,000  maps;  g  -  canals  from  3  to  10  meters  wide,  water-distributing 
devices:  l)  tapping  water  to  both  sides,  2)  tapping  water  to  one  side; 
h  -  canals  and  ditches  up  to  3  meters  wide,  trees  and  bushos  along  the 
river,  canals,  and  ditches;  i  -  underground  canals;  j  -  canals  under 
construction. 
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Koy :  a  -  dry  ditches:  l)  loss  than  3  meters  wide,  2)  3  ntoters  wide  or 

more  (5  -  width  of  ditch  in  meters);  b  -  rivers,  canals,  and  ditches 
with  dams  on  one  and  on  two  sides;  c  —  dams  and  artificial  embankments 
(2  -  height  in  motors);  d  -  lakes:  1)  fresh  water,  2)  salt  water, 

3)  bitter  salty;  o  -  altitude  readings  of  water's  edge;  f  -  arrows 
showing  thd  direction  of  rivor  currents  (0.2  -  speed  of  current  in 
mctcrs/scc);  g  -  characteristics  of  rivors  and  canals:  170  -  width, 

1.7  -  depth  in  meters,  P  -  nature  of  bottom  soil)  P  -  sandy,  T  -  hard, 
U  -  viscous,  K  -  rocky);  h  -  fords:  1.2  -  depth,  l80  -  length  in 
meters,  T  -  character  of  the  ground,  0.5  -  speed  of  current  in  meters/ 
second;  i  -  transport;  j  -  ferries:  195  -  width  of  river,  4x3  - 
dimensions  of  ferry  in  meters,  fi  -  load  capacity  in  tons. 
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C) 


(k) 


a  -  wooden  bridges;  b  -  metal  bridges;  c  -  stone  and  ferroconcrete 
bridges;  d  -  wooden  bridges;  o  -  metal  bridges;  f  -  stone  and 
ferroconcrete  bridges;  g  -  draw  and  swing  bridges;  h  -  floating 
bridges;  i  -  double-decked  stone  and  ferroconcrete  bridges; 
j  -  chain  and  rope  bridges;  k  -  bridge  characteristics;  K  -  con¬ 
struction  materials  (K  -  stone,  M  -  metal,  ZhB  -  ferroconcroto, 

I)  -  wooden),  0  -  height  above  water  levol  (on  navigable  rivers), 
370  -  length  of  bridge,  10  -  width  of  roadway  in  meters,  (iO  -  load 
capacity  in  tons. 
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Reproduced  from 
best  svaitable  copy. 


Key:  n  -  bridges  3  meter-i  long,  or  more;  b  -  bridges  across  insig¬ 
nificant  obstacles;  c  -  sluices  expressed  at  map  scale  (l  - 
chamber,  2  -  gates  of  sluice)  and  their  characteristics  along  the 
main  course:  3  -  number  of  chambers,  170  -  longth  of  chamber  in 
meters,  13  -  width  of  gate,  3.3  -  depth  at  threshold  of  gate; 
d  -sluices  noJ  expressed  at  map  scale;  e  -  quays:  l)  stone,  2)  wooden; 
f  -  banks  with  reinforced  .Inclines;  g  -  waterfalls  and  rapids  (5  - 
height  of  waterfall  in  meters);  h  -  limits  and  areas  of  inundations 
of  large  rivers  and  lakes  with  a  duration  of  inundation  of  the 
terrain  for  more  than  2  months,  limits  and  areas  of  reservoirs 
under  construction. 
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Key:  a  -  water-measuring  posts  and  depth  gauge;  b-  dams:  l)  passable, 

2)  impassable,  K  -  construction  material  (K  -  stone,  Hot  -  concrete, 
ZhB  -  ferroconcrete,  I)  -  wooden,  Zero  -  dirt),  250  -  length, 
f.  -  width  of  dam  along  the  top  in  meters.  In  the  numerator,  height 
rending  of  upper  water  level,  in  the  demonimator,  the  lower  level; 
c  -  underwater  dams;  d  -  water  pipes  on  the  ground;  e  -  underground 
water  pipes;  f  -  operating  underground  water  conduit  with  wells 
(a  series  of  wells  connected  by  an  underground  canal);  g  -  same  ns 
f,  but  inoperative;  h  -  main  wells  in  steppe  and  desert  regions: 

51.1  -  altitude  reading  of  ground  level,  25  -  depth  of  well  in  meters, 
20  -  fillability  in  liter-hours;  i  -  wells;  j  -  wells  with  windmill. 
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Key:  n  -  artesian  wells?  b  -  water  wheels  (structures  for  raising  water); 
c  -  reservoirs  and  rain  pits  not  expressed  at  map  scale;  d  - 
springs  (fountains,  sourcos);  e  -  geysers;  f  _  railroad  ferries; 
g  -  anchorages  and  piers  without  improved  moorings;  h  -  whnrvos 
with  moorings  installed  but  not  expressed  at  map  scale;  i  -  jetties 
and  wharves:  1)  expressed  at  map  scale,  2)  not  expressed  at  map 
scale;  j  -  breakwaters  and  dike  dams. 
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Key:  n  -  small -sized  Imnka  (5  -  depth  in  meters);  b  -  underwater  rocks; 

-  c  -  rocks  above  the  water;  d  -  drying  rocks;  o  -  rocks  above 

water  0.2  -  height  of  rock  obove  water  in  meters);  f  -  reefs: 

1)  underground,  2)  drying;  g  -  sea  channels;  h  -  isobaths  and 
their  values,  depth  readings;  i  -  sites  of  accumulation  of  drift¬ 
wood;  ,j  -  seaweed. 
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Key:  a  -  beacons;  b  -  lights;  c  -  floating  beacons  and  floating  lights; 

-  (1  -  light  buoys;  o  -  permanent  river  bank  signal  markers;  f 

drytlocks  not  expressed  at  map  scale;  g  -  slipways,  slips; 
h  -  ebb  and  flow  currents  (arrows  with  tails  -  flow,  without  tails  - 

ebb ) . 
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Key:  a  -  Relief;  b  -  contour  linos j  c  -  label  of  contour  line  in  eters 
and  indicators  of  direct"  m  of  slopes  (hachures  indicating  slope); 
d  -  dry  river  channels;  i-  -  l)  altitude  readings  of  commanding 
heights,  2)  altitude  readings;  f  -  altitude  readings  at  reference 
points;  g  -  gullies  and  washouts:  l)  width  at  map  scale  greater 
than  1  mm,  2)  width  1  nun  or  less  (in  the  numerator  -  sidth  between 
brows,  in  the  denominator  -  depth  in  meters);  h  -  1)  precipices  (21  - 
height  in  meters',  2)  reinforced  shells  of  fields  on  terraced 
sectors  of  slopes;  i  -  mounds:  1)  expressed  at  map  scale  (I  -  height 
in  meters),  2'  not  expressed  at  map  scale;  j  -  pits:  1)  expressed 
at  map  sc.de  (5  -  depth  in  meters);  2)  not  expressed  at  map  scale. 
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fay  a  '  cliffs  “  raonadnocks  (10  -  height  in  meters);  b  -  dikes  (steep- 
walled  ridges  of  hard  rock);  c  -  volcano  craters  not  expressed  at 
map  scale;  d  -  craters  of  mud  volcanoes;  e  -  l)  rocks  laying 
separately  (3  -  height  in  movers),  2)  accumulation  of  rocks; 
f  -  karst  craters;  g  -  entrances  to  caves  and  caverns;  h  -  lava 
flow. 
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Representation  of  certain  relief  elements  on  maps. 


Key:  a  -  firn  fields  (eternal  snows);  b  -  glaciers;  v  -  crevasses; 

g  -  moraines;  d  -  stone  rivers;  c  -  rock  streams;  ash  -  cliffs  and 
rocky  precipices;  z  -  steep  slopes  which  extend  for  loss  than 
1  cm  at  map  scale;  i  -  stoop  slopes  which  extend  for  more  than  i  cm 
at  map  scale;  k  -  limits  of  firn  fiolds. 
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cvcora  cGptna  a  u e*pax)  j 

! 

1 

l 

l 


(f) 


PfiCTMTE/lbHL'W  nOKPOB  fpyKTL! 


(e) 


•  v  .  1  XqoFh-xo  noca  (of.s.  «nx*%  coc«a  k^a?,  "‘Cwmmm-  J  /  . 

. .  S?/’  I  un.  f0)  •  I  (h) 


‘  »■•'•••  'i^j3 


j  ;  r  .7  3  1  /Imciocmmm*  *»cca  Cyn,  k'm-m,  c»»r>*v.  ov**nn*rp;  :  (D 

._j  i 


Key:  a  -  sod-coverco  terraces  (brows)  not  expressed  by  contour  lines; 
b  -  earth  creeps;  c  -  sand  and  dirt  talus;  d  -  stone  and  gravel 
talus;  o  -  layers  of  ice;  f  -  glacial  scarps  (barriers)  and 
fossil  ice  (7  -  height  of  escarpment  in  meters);  g  -  plant  cover 
and  soils-;  h  -  coniferous  trees  (spruce,  fir,  pine,  cedar,  larch, 
and  others  -  pine  shown);  i  -  deciduous  trees  (oak,  beech,  maple, 
birch,  aspen,  and  others  -  maple  shown). 
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Key :  a  -  mixed  forests  (spruce  and  birsh  show.';  b  -  characteristics  of 
stand  of  timber  in  meters:  in  numerator  -  height  of  trees,  in 
denominator  -  thickness,  to  the  right  of  the  fraction  -  distance 
between  trees;  c  -  narrow  strips  of  forest  and  protective  tree 
plantings(2  -  average  height  of  trees  in  meters);  d  -  small  forest 
areas  not  expressed  at  map  scale;  e  -  individual  woods  not  expressed 
at  map  scale:  1)  coniferous,  2)  deciduous,  3)  mixed;  f  -  trees 
standing  alone  and  having  significance  os  reference  ;>oints:  1)  coni¬ 
ferous,  2)  deciduous;  g  -  lone  trees  having  no  significance  as 
reference  points;  h  -  1 )  palm  groves  expressed  at  map  ecalo,  2) 
palm  groves  not  expressed  at  map  scale,  2)  lone  palms;  i  -  scrub 
growth  (dwarf!  forests;  ,j  -  forest  undergrowth,  forest  nurseries  and 
young  forest  plantings  up  to  h  meters  high  (2  -  average  height  of 
trees  in  meters). 
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Gyperot'y 


1 


1 


,2  I)  PeA*wo  *eca  (P'VW^ocb*); 
!  2)  poA*<>*o  MMinoroc'VJ  r oca 


U  1)  fopovo  h  cyyoc»oflMwo  /icca, 
.  2)  ovpyC/CMHb*©  ,*©ca 


(a) 

(b) 

(c) 


t2  ,  }}  ; 


l-./A- - 


npocc^M  n  rccy  uinpMMo* 

20  v  m  —  na  Kapi©  V200C0, 

40  v  h  ?o*<*o--»<a  sfpt©  J:50C00, 

60  w  h  yo.i©r  —  >a  xapto  UOOCOD  ; 
fli'MMH  oics’porcpcAavM  no  ©''PCCKav 

rjpowMc  npoccxH  a  /<ccy  f4— uiMpuMa  npocc**  b  m*?. 
pax);22,  23  —  Movopa  rocnvx  Krr'p’aros 


/Vcmvo  a^po'm  ro  npoconav 


/Ihmhh  cofl?*  *0  nooco><aM  <3-uj*pv'Ma  ©poe***  c 


rpannuw  no  npoco-ciM 


(d) 

(e) 

(f) 

(g) 


;(h) 


2  Kyctaos^KH-  1)  ota^ww*©  k,c**‘  *  fpyn«* 
■*  2)  cn*eu>we  sapecM 


:(i) 


i 


4os 

2 


TopoAa  f'ycTapMMxon  1)  xeof**ko,  2)  f*©Tp<N«i,p 
(0,0— civa**'*  *">co»a  «yc»aoM»*  n  n  v©»pv) 


(J) 


Reproduced  from 
best  available  copy. 


Key;  a  -  blowdown;  b  -  l)  sparse  woods  (thin  forest),  2)  sparse  scrub 

forest;  c  -  l)  burnt  and  dry  forests,  2)  felled  forests;  d  -  clearings 
in  u  forest  with  width:  20  motors  or  more  -  on  1 '25,000  map,  hO  meters 
or  more  -  on  1:50,000  map,  60  motors  or  more  -  on  1:100,000  map; 
electric  transmission  lines  along  clearings;  e  -  other  clearings  in 
forest  (•'»  -  width  of  clearing  in  meters),  22,  23  -  number  of  forest 
blocks;  f  -  forest  roads  along  clearings;  g  -  communications  lines 
along  clearings  (5  -  width  of  clearing  in  meters);  h  -  boundaries 
along  clearings;  i  -  brush:  i)  lone  bushes  and  groups  of  bushes, 

2)  continuous  overgrowth;  j  -  species  of  bru3h:  l)  coniferous, 

2)  deciduous  (0.8  -  average  height  of  brush  in  meters). 
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yaxHe  no/socw  KyctapxHMo#  m  mhbw©  *oropoAH 


v  »  '  #•«»  1  KyciapMHKM  (crwowMvo  aapoc/'n) 


Cancay^  I)  ora«/:vHwe  rpynny,  J)  cn/ioujMwe  aapoc/»n 


(a) 

(b) 

(c) 


Ct.-aMMH-  1)  OTAOflbMwo  roynflw;  2)  cn.iowxv®  aapoc/m  J 


I  r 


t  t  \J  \!  , 

yt  1  3apoc/iM  CavCyKa 

1 /  1 


t  I  ffipyMToauo  m  untpycoiwo  caaw 

I  ,l>) 


5  5  5 


S  S  S  BuMorpaa^MKH 

ii*  «_ 


|  flroa^w©  caaw  (CMOpoa^a,  va/iMMa  m  apyrn©  aroAMwe 
1  MyCTPpHMMW) 


4  VaM,oo»“«  aaoocf-  ( oco««<t  •««  »p?n»»«CHOA  pae- 

,  aator»*«wux  roCepCMMJ  ) 


*  «=**  PaP'.M«.  ^cKa3w83»0TC"  »o/'hKP  ma  *ap»©  MacuiTaSa 

.  <.rja  ,  2-j00:)) 


(e) 

(f) 

(g) 

i 

!<h) 

(i) 

(j) 


Key;  n  -  narrow  strips  of  brush  and  living  fences;  b  -  thorny  brush 

(continuous  overgrowth);  c  -  hnloxylon:  1)  lone  groups,  2)  continuous 
overgrowth;  d  -  creeping  bushes;  1)  lone  groups,  2)  continuous 
overgrowth;  c  -  bamboo  overgrowth;  f  -  fruit  and  citrus  gardens; 
g  -  vineyards;  h  -  berry  gardens  (currant,  raspberry  and  other  berry 
bushes);  i  -  mangrove  overgrowth  (special  type  of  tropical  vegetation 
of  inundated  coasts);  j  -  hotbeds  (shown  only  on  1:25, OOO  maps). 
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v  jr  V- 
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[tt 

• 

V[ 

r  *  /  ?i 

**■  2)  pucocve  ncr*.  npcrc*HMO  nowp*. 


. - V’-e 

CTapHMHoowx;  3)  ipaoauMCTvn 


tl  *•  1  ■•'  i*2 

('  "{■"  *-(  3» 


2  1)  /lyrooa«  paciHteu-o-?»  (luco'oS  ..Me  I 
21  ®t4COKorpan«a^  pacTMf.*,%MOc/i» 


HaMwujocwe  m  TpccvyKcoue  j?ooc»m 


t  j - — .  Monpwo  /'ywKM  ivo‘.3hmnkm>,  ho  e* pawa-oujucc •*  » 

j  i  1  v‘'Ciurace  xaprw.  I)  c  toaafwHCTo?  p*c?M»cn«,Moe%o 

j  f  J2  VW99V9WC*  rovKp  «a  xap*o  vacuaaGa  t  25000) 

I —  j _ }  ?Li^?UttrOV  M  7»05*mhkjv  <h2  A*acu»-a6a' 

HOOOOO  He 

j |  i 

Ij  2  ^  CT^nnaa  (ipaaftHMC*.*^  pv^y’^rutDCT*,  2)  up****. 

{  ...  1  ..  j  CTflpHH^M  (nc.-WMi  tf  n.  CK*M  H  ,*v0 )  7 


j  Vpxooafl  H  /lHajaSHMxoaaa  paciNt^hMocu 


!t< 


i  S  •S  % 


i  ’  Ck,  *■  '  >s 

3  faona»a  Mcrpoxc£»wwe  m  7P>'A*<onpoxo£M*  »  i  «  :  5 
«u*j  (1,0 -fayCMMi  <3o/»o>a  0  netpax)  I  c  ?  x  § 

M  (u*| 


s  ■  f-* 

li  *  3  npoxo£HMUo  (0.&-r/i,6yM.i  q0-  j  “  6 

1  !  roia  0  Mctpax)  '  *  * 


.  <a> 

i 

1 

!<b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(j) 


r 


±r  (i) 

t  C^OHMaXH  HonpoxC£vvwe  (vo^p^C  h 


s  ?  c  * 


!(k) 


0 


Reproduced  from  US 
best  available  - —  sf*5 


copy. 


Key:  a  -  1)  rice  fields,  2)  rice  fields  permanently  covered  with  water; 
b  -  plantations  of  technical  crops:  l)  woody  (tung  shown),  2)  bushes 
(rose  shown),  3)  grassy  (jute  shown);  c  -  l)  meadow  vegetation  (height 
less  than  1  meter),  2)  high  grassy  cover;  d  -  reed  and  cane  overgrowth; 
e  -  wet  sma.il  meadows  (land  permanently  wet  from  outflow  of  under¬ 
ground  water), not  expressed  at  map  scale:  l)  with  grassy  vegetation 
shown  only  on  1:25,000  maps,  2)  with  reed  and  cane  (not  shown  on 
1:100,000  map);  f  -  1)  steppe  (grassy  vegetation,  2)  undershrub 
(wormwood, wintorfat,  and  others);  g  -  moss  and  lichen  vegetation; 
h  -  impassable  swamps  and  s-  imps  difficult  to  negotiate  (1.8  - 
depth  of  swamp  in  meters);  i  -  passable  swamps  (0.6  -  depth  of  swamp 
in  meters);  j  -  vegotational  cover  ol  swamps:  1)  grassy,  2)  mossy, 

3)  reed  and  cane;  k  -  impassable  salt  marches  (wet  and  swollen). 
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j  Co.'Ohvzh*  rip 


0  0  0  i  no/iMfOH?ftkMy«  ncocpxMoctM  (y«aet*w  i'ob«d*moc»m  b  i 

j  fy*apO$*x  M  (J*vCOKCifOOMk.-x  pmAomM.  DasSn'ue  yo*MVH  (b) 
O  ^  i  ’PCU^Mav*  na  v-0'Ovrofi.MHKM—  *0,1  irOHty) 

1  Ta^vpvi  y*octK»*  e  nycr^-M  ikx  h  *o»ynyc- 

1  *2  iv<%*yx  ps^O'iixl  !)  a^pa^aoui^cc^  ?  vacoitaCc  (c) 

i  ksp’w,  2)  mp  Bv^awi^uixccj' d  vncuj»aC*  Kapty  * 

>*.  •*  ••  j  l)noA«*px»«ocTH  c  Cy^pawM,  hc  Bypawa'cm^vk' o  wac-  | 

2  u»»Grt  Kaoty;  .  (d) 

,;» _ 2)  r-o^opx*<oc»H  j 


P*CM  POCmvO 


H*Chh  6yfpkC»t.e 


n«CKH  rpXAOSk'/  M  £*OHMb’C 


f>C*M  AyHKOBW*  H  f>«0HC’M4 


«J  necK**  $apxawHw« 


:  Ot«uo-<aMH«  Ha  wtatc  »K«|-SM  1  25000  »(■<•  >«-  wcioi  "o»an,»a.  I  , 

1  <?'e<i  04"“*  yc-c....vv  '"Ktv-.V!  xr-KT",  a  s-o  ,  (  j) 

01  i%*.C**9  **SOA »>■!•♦  SiOfCK  r0P*\'0N» 


Reproduced  from 
best  available  copy. 


Key!  a  -  passable  salt  marches;  b  -  polygonal  surfaces  (sectors  of  surface 
in  tundra  and  high-mountain  areas  divided  into  polygons  by  narrow 
cracks);  c  -  takyr  soil  (clayey  sectors  in  desert  and  oimidesort 
regions):  l)  expressed  at  map  scale,  2)  not  expressed  at  map  scale; 
d  -  l)  surfaces  with  hillocks  not  expressed  at  map  scale,  2)  hillock 
surfaces;  e  -  flat  sands;  f  -  hillock  sands;  g  -  ridged  and  dune 
sands;  h  -  alveolar  and  cellular  sands;  i  -  barkhan  sands;  ,j  - 
Remarks :  On  1:25,000  maps,  all  types  of  s md  are  shown  with  one  con¬ 
ventional  symbol  -  'flat  sands"  -  and  the  relief  form  of  the  sands  are 
shown  by  contour  lines. 
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f  *0*»HO  M4  ,rc 


»*i;w  5a  «  jroOOl  i'a' 
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n  f  i-'u*h.'M  Ho'fpMvx  r*a^-'N*»A  CCC? 


(f) 


|  MMMWhxWP*  C0O9HWK  p*'Cn)T.*M^  CCCP 


i(e) 


ACCP.  KWc9  i*  Cf'JC'^i.,  »■•  ^ 


HOJ»HKI  1  COt'H  -  Hf.  .■■*C“1K|M  »•>■  *  ('h') 

1-ro  itoawt  m  r- '<•';<  »  „  .,-rr.„.,r„  *  I'  ' 


^  *  '.OfOn>  v  *>'  '  h  CCC*  'J 
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r^y/itpCfOt'ti'  »  »'*  T'*JH  WO' I 


"J  l(i) 


(j) 


Reproduced  from 
besl  available 


copy. 


Key:  a  -  clayey  and  gravelly  surfaces  (shown  only  on  1:25,000  maps);  b  - 
stony  surfaces  (rock  outcrops);  c  -  pebble;  d  -  boundaries;  o  - 
national  (l  -  cadastral  marker,  2  -  border  marker);  l  -  arctic 
possessions  of  the  USSR;  g  -  union  republics  of  the  USSR;  h  - 
ASSU's,  krays,  oblasts,  and  autonomous  oblasts  not  part  of  a  kray, 
1st  category  administrative  units  on  foreign  territory;  i  - 
oblasts  and  autonomous  oblasts  part  of  a  kray  or  national  okrugs; 

,j  -  state  forest  reservations. 
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yCJIOBHblE  3HAKH 
KflPTbl  MFiCUiTflSfl  1:200  000* 


(a) 


HnCcJlEHHUE  nyHKTbl 


(C) 

fopoAa  c  «acc^«M**v  00000 
MM’rrcS  m  Co**? 


59Ci>C*  m  roct*f><M 

fOi<'AC-<oro  *►*»» 


l 

I 


i 


C  6f»COC’*  ***»  3.  C’pOMKpS 


flOCe/»M**  p  iCfp^AO’C^t'MMOfO  »»*na 


•  •*»*  c»p  *G  C  0  "■>»*»#  »<?ft>KO  »<*  VC*0'1N| 

!  000 000,  o»  y5/***i»».** 

C<>flt?r*0C*  ’  ’0C  A00 


*  V'^M  *•  )ft*i 

<H,nrn»  Hjp*  v 


Key:  a  -  Symbols  for  1:200,000  maps';  b  -  Populated  places;  c  -  cities 
with  a  population  of  50,000  inhabitants  or  more;  d  -  cities  with 
a  population  of  less  than  50,000  inhabitants  and  city-type 
settlements;  e  -  tural-type  settlements;  f  -  suburban- type  settle¬ 
ment;  g  -  settlements  with  random  structures;  h  -  dispersed-type 
settlements;  i  -  ‘Pages  284-288  Lpp.  56-60  of  original  text]  present 
only  those  symbols  for  a  1:200,000  map  which  differ  from  map  symbols 
of  1:25,000  to  1: 1(K), 000  maps. 
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HaoOpmcHHe  HaceACHHbix  nyimoo  nyhcoiiaMH 
©'  ropoaa  e  Hice,ie««eu  SOOOO  wxicreS  h  Cone 

Q  ropo«  c  HJCC/!(!UBC>1  veooe  00000  kbioacb  h  tocc/ikm 
ropoACKoro  T^na 

O  O  Uoce/iNH  M/bCKoro  ?nna 

nOAtlHCH  HcT3naHMi(  HaCCACHHblX  nyHKTOB 
Topoaa 

H/TArir/”l  A  SSIE!*3  CCCP'  cu>r“'M  pcenjfiiw 

MUCK 3 A  ?.CCf  “  c'0''”aJ  x-c«'pa«“w*  rocypapcto  c  M. 

-V/V^Alurt  c«rcH»e»  covme  1000000  wbio/ioS.  Pcpois  c 

B3CC/1CHK5U  CO  VHP  1000000  WKTC.-CS 

TJT/Tr  A  C,0"1<“  ««««“'  Poto/Hm  CCC’  >■  cvor.va  m«pci».im. 
JTiri  JL  /-V  Hwx  focyA3pcio  c  waconoHMowi  v«*_m«3  <000000  kmc.-cB 
ropOA9  C  MUCftAOMHCW  or  OOOOOO  A3  100000C  Mil  to -Cm 

_  C.U“U'J.  ACCP'  "P»M.  oOweiefi  h  ao.oHC«..m 

1  OMCK  ol5,ac,?"- ,,c  **« Piw  0  coct.ia  Boafl.  Apvi*MMCtpaf*'6HWp 

KCHipw  l-ro  nopap«.i  H,1  hHOClpamo;  ic|>pbidphb  Topppa 
e  Macc/'pHxca  01  100000  no  500000  mhu-.-cS 

»f .  fnrnrt  y°H'pM  «  miohovbhx  oOaacicP.  >xoa«u»x  •  eo- 

mAllHUIl  c,ao  "P3*-  Ui'Mipw  MapB(j.(3f»„ux  o«pyroa.  ropcaa  c  Mice. 

■  acHBc«  01  50000  ao  100000  umiwA 

TOPXiOK  PopOAi  c  Naec.-OHBOB  01  10000  AO  50000  wbiomS 

A/lEKCiiH  fopopa  e  Haco/ieimoi  01  2000  ao  10000  imien« 

B4PHS3  Topopa  c  xaccicHucw  ve»ec  2000  wricacS 
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(d) 
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(1) 
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Reproduced  from 
best  available  copy. 


Key:  a  -  representing  populated  places  with  points;  b  -  cities  with  a 
population  of  50,000  inhabitants  or  more;  c  -  cities  with  a 
population  of  loss  than  50,000  inhabitants  and  city-type  settlements; 
d  -  rural-typo  settlements;  e  -  labels  of  names  of  populated  places; 
f  -  cities;  g  -  Moscow  -  Capital  of  the  USSR,  capitals  of  union 
republics  of  the  USSR  and  capitals  of  foreign  countries  with  a 
population  of  more  than  1,000,000  inhabitants.  Cities  with  a  population 
greater  than  1,000,000;  h  -  .  iga  -  capitals  of  union  republics  of  the 
USSR  and  capitals  of  foreign  states  with  a  pofalation  of  less  than 
1,000,000  inhabitants.  Cities  with  a  population  of  from  500,000  to 
1,000,000;  i  -  Tomsk  -  capitals  of  ASSR's,  centers  of  krays,  oblasts, 
and  autonomous  oblasts  not  part  of  a  kray.  1st  category  administrative 
centers  on  foreign  territory.  Cities  with  a  population  of  from 
100,000  to  500,000;  j  -  Maykop  -  centers  of  oblasts  and  autonomous 
oblasts  which  are  part  of  a  kray.  Centers  of  national  okrugs.  Cities 
with  a  population  of  from  50,000  to  100,000  inhabitants;  k  -  Torzhok  - 
cities  with  a  population  of  from  10,000  to  50,000  inhabitants; 

1  -  Aleksin  -  cities  with  a  population  of  from  2,000  to  10,000  inhabi¬ 
tants;  m  -  Varnay  -  cities  with  »«  population  of  less  than  2,000  inhabitants 


rioce.iKH  ropoflcsoro  rima  fpsOomie,  xypoptnbie  h  n;i.) 
HOMHtOPH  2000  MHie.ieA  h  C c e e 

(ffl  Mcuea  2000  wKientP 


floee/isH  npn  npoMbiujAemibix  npeAnpmiiMxx, 
)«eae3HOAOpo«iibix  ctaiimiitx,  npncr«n  *x  h  r.n. 


0nni/ifybcmnl  1 000  whtc.-sA  h  do/ieo 
f>Ani»W  MCMOfl  1000  WMlO.'eS 

nocep«ti  ee/ibCKoro  h  AflXHoro  tMna 

HaspOOXO  doaoo  1000  ix ttrofoR  (Cocoo  200  aouoi) 

IlMJiHfixx  ct  500  ao -1000  whiomA (ot  100  *0  200  aoxoi) 
TrMsme  ot  100  so  500  Kxtg/icit  (ot  20  ao  100  aohoo) 

Tijpuuuho  MOKeo  100  wMtoaotl  (mchoo  20  Aouoa) 

JlWHtut  OfASAbHUO  AOOpu 

>KeAC3HOAopomnbie  craHUHH 

PopScm'aop  y ooo ouo  «  fioobUHO  ctanuHM 

natviyi  Ct3huhh,  paavxsAk,  noaipopyw  m  ocTaxoiayxwo  nyxxTu 

npKMosaHxe.  Eco«  «a  xapto  xaaca«»o  xaceacMHoro  nyuxto  noA"op- 
*<ny!0,  »0  OMO  OlHOCHTC*  H  H  <5flHW*Aiyefl  WOAttoHOAOpOW* 
MOA  CT6HUMH  MJHI  pe*HOtf  ApMCTtMHx 


(a) 

(b) 

(c) 


(d) 

(o) 

(f) 

(g) 

(h) 

(D 

<J> 

(k) 

!fl) 

(m) 

(n) 

(o) 

(p) 


Koy:  a  -  city-typo  settlements  (workers',  health  resorts,  etc.);  b  - 
Kodzhori  -  2,000  or  more  residents;  c  -  Dubki  -  loss  than  2,000 
inhabitants;  d  -  settlements  with  industrial  enterprises,  railroad 
stations,  landings,  etc.;  e  -  Oktyabr'skiy  -  1,000  or  more  in¬ 
habitants;  f  -  Rudnichnyy  -  less  than  1,003  inhabitants;  g  -  rural 
and  suburban-type  settlements;  h  -  Pavlovka  -  more  than  1,000  in¬ 
habitants  (more  than  200  houses);  i  -  Podlipki  -  from  500  to 
1,000  inhabitants  (from  100  to  200  houses);  j  -  Tomokhovo  -  from 
100  to  500  inhabitants  (from  20  to  100  houses);  k  -  Turitsyno  - 
less  than  100  inhabitants  (less  than  20  houses);  1  -  Dinskiy  -  lone 

courtyards;  m  -  railroad  stations;  n  -  Gorbachevo  -  junctions  and  * 

largo  stations;  o  -  Navtlug  -  stations,  sidings,  platforms-,  and 

stopping  points;  p  -  Remarks i  If  the  norae  of  a  populated  place  is 

underlined  on  a  map,  it  pertains  to  the  closest  railroad  station  or 

river  landing. 


‘-w. . •  i-T?  .^■y^rg^Btagsaear 'jecssSESifflfiS; 
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(a) 

(b) 

(c) 
<d) 

(e) . 

(f) 

(g) 

(h) 

(i) 

(3) 

(k) 


Reproduced  from 
best  available  copy. 

a  -  Other  elements!  b  -  fortresses,  forts,  end  'fortifications!  c  - 
canals  20  meters  wide  or  more;  d  -  canals  less  than  20  m  wide; 
o  -  navigable  canals:  l)  20  meters  or  more  wide,  2)  loss  than  20  in 
widcj  f  -  navigable  canals  under  construction:  l)  20  meters  wide 
or  more,  2)  less  than  20  meters  wide;  g  -  rock,  gravel,  sand,  and 
dirt  talus}  h  -  earth  creeps!  i  “  arctic  and  tropic  circles;  j  - 
Symbols  and  characteristics  of  objects  which  are  distinguished; 
k  -  railroad  bridges  100  meters  long  or  more:  ZhB  -  structural 
material  (forroconcrete),  9  “  height  above  the  surface  of  the  water 
or  the  ground,  200  -  length  in  meters. 


HPOMHE  3REMEHTM 

W  Kpcnoctn,  4>opTu  h  yKpcn/iCM™ 

KaMaflw  iL'HpHHOti  20  u  k  Go/ice 

Hnna/iw  uiMpMHofi  voHce  20  v 


.  ,  Kana.*w  cyAoxoA^ye:  I)  tunpHxoA  20  m  v  Co.icc; 

2)  tUHpHItoA  MCMOC  20  M 

«.  >  »  Kan^u  cyAoxoAHvo  c:ponsncca:  1)  umpHnofl  20  m 
-  *^2  M  Go/ice;  2)  ujHp»mo»A  mchoc  20  a 


HawOHMCTWO,  uioScmohmuo,  r-sc'ianuo  h  aeu/wwwo 


Ono/tpMM 


— - —  floanpHwo  kpyrn  h  jponwuM 


yC/10BHbIE  3HAKM  H  X/lPfiKTEPHCTHKH 
BblflE/lflEMblX  OB’bEKTOB 

MB  Hto^eaHOAopowMHO  vociw  aahmoA  100  m  h  flo/ico: 

— H(6— MaTcpwan  ciogtpcAxh,  9— ovcota  n»v,  noaopx- 
HOCHO  BOA*  MflM  30VfH,  200  —  jpmh.1  n  wtpax 


3cmk3aw:  JKB— vaiepMan  noctpo^KX,  GOO  — aiums*  J  \ 
13— iL’wpMHa  npooawcA  macth  o  verpax,  CB/103-rpy.  1  \  iy 


w-603-15  3onoAve»»HocTb  n  icnnax 

,Y,0«/i5$ 


Xapa*orp>»CTMHa  Aopor:  8-paccfoaHMo  vemAy  ryHHia*  (*q\ 
mm  a  KMfowupax,  3-u/HpHMa  rpocawpH  humm,  7^  *  ' 

ujupMMa  bcbA  Aoporw  ®  Motp*x,  A-uaic’pna/i  nc>  *  -»* 


.Voctw  m  nytenpotoAw:  K— mrtcpkm  noc:^o>  %}i-» 
ja  »wcora  nap  yponHOM.oOAW  (mb  ryAoxoAni.4 
p;  330— Afl«na  moct.i,  10— lUMpwMa  ppoeawe*  c»»;>  e 

TiG~r&1'  '  Morpax,  cu<  100-rpwaonoAVCMHOCTb  t  tohm>  fp.~ 
npocaA  noA  nyTenpoaoAOn:  3  —  twcora,  i  ♦puna 


\ 

30-1505 

,A*>*-rcr 


BoAOxpaMM/iHwa:  30— oOvcm  b  KyO.  km.  00— nro* 

m«Ab  aopxafla’Boaw '0^KB?  km, '6— »pa,  >cyTxax) 
onopowuBHMB  npn  oTKpwiHH  ocftx  sateof 
mb  (a  cyrnax)  onopowMCMMB  np«  pnapy  'tfisizam 


.v  / 

^n7>Ttfnf\W^ 


r MApoyaaw:  K— Mat ep*&  eoAOCflMuMC*  <»•  v  n/ioTMww, 
3ew.— Matcpwaa  tr. yxcA  mbcjm  n/»o-  »  ^31-A«Mwa 

ooAOWHOHofi  mscxm  naoiKHs*,  16— »v»*h  •■*  aoiHHw  no 
Bepxy  o  Morpax,  26— oaaMMua  mo  ,  *  ,xmmm  m  mhm* 
hkm  ypooHBMM  eoAW,  630-oGman  a«*mk/  i^othhu  (oo* 
Aoc/iwumoA  m  r/iyxo*)  o  vexpax 


fla«Gw:  3cM.-»iatepMan  coopywrif'i..,*3-u>npMMa  no 
*  ”3  ecpxy,  6-Bwcora  s  wotpax 


a  -  trestles:  Zhli  ~  construction  material,  600  -  length,  *5  "  wi<*th 
of  roadway  in  meters,  CD. 100  -  load  capacity  in  tons  (CB  = 
b  -  road  characteristics:  8  -  distance  between  points,  in  kilometers, 

5  -  width  of  roadway,  7  -  width  of  entire  road  in  meters,  A  -  surfacing 
material?  c  -  bridges  and  viaducts  K  -  construction  material,  °  “ 
S5S  aLlo  water-level  (on  navigable  rivers),  350  -  length  of  bridge, 
10  -  width  of  roadway  in  meters,  CB.100  -  load  capacity  in  tons,  np 
passage  beneath  viaduct:  5  -  height,  <5  -  width  of  passage? 
d  -  reservoirs:  30  -  volume  in  cubic  kilometers,  loOO  -  area  of 
surface  In  square  kilometers,  6  -  time  (in  days)  for  emptying  with  all 
fjoodaates  open,  1.5  -  time  in  days  for  emptying  with  destruction  of 
dam,  znm.  -  material  of  blind  part  of  dam,  231  -  length  of 
cart  of  dam,  15  -  width  of  dera  along  the  top  in  motors,  26  -  diiferenco 
between  upper  and  lower  water  levels,  650  -  overall  length 
(spillway  and  blind)  in  meters?  f  -  dams:  zem-  material  of  structure, 

3  -  width  along  the  top,  6  -  height  in  moters. 
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(a)* 


(b) . 

(c) 


(d) 

(e) 

(f) 


(g) 

<h) 

(t) 


Key:  a  -  Symbols  for  a  1:500,000  map*;  h  -  populated  places;  c.  -  cities 
with  a  population  of  50,000  residents  or  more  and  large  railroad 
centers;  d  -  cities  with  a  population  of  less  than  50,000  inhabitants 
and  city-typo  settlements;  e  -  rural-type  settlements;  f  -  suburban- 
type  settlements;  g  -  dispersed-type  settlements;  i  -  ‘Pages  289-293 
[pp.  61-65  in  original  text]  present  only  those  synbols  for  a 
1:500,000  map  which  differ  from  the  symbols  of  1:25,000  to  1:200,000 
maps. 
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Key : 


f  1 

rioflnHCH  Ha3BaHMR  HaCCJieHHblX  nyHKTOB  ( 

f  opoaa 

Ctonmia  CCCP,  ctonnaw  coiosmwx  pecnyOAMK 
lyrpV/^TT'D  A  CCCP  M  cionnyw  mmoctpammwx  rocyA»pCT*  0  m*. 

AY1  DiV  Ce/iewnew  cowhjj©  1000000  wntefloA,  fopOAa  c 

MacenowMfM  cowujo  1000000  mhtobcA 

pnr.A 

Cto/IMUW  C0O3HWIX  poenyfiRHH  CCCP  *  CTOnMUW  MMOC^pOH* 
hwx  rocyfiapcre  c  wucencM>ieM  mbnc©  1 000000  mufe/iofl. 
Topofin  c  wacc/iCHMOM  ot  500000  £0  tOOOOOQ  wnruftoR 

TOMCK 

Ctonwuw  a.CCP,  u*MTpw»  Mpaol,  oOmctcA  m  natOMOUMwx 

oOfl.lCToA,  MO  BK0£«U1MX  ■  C0Cf6B  Kpn*.  A£MMMMCTD»TMBMWIO 
UCHTptd  l-ro  nOpR£K.»  M8  MMOCTpaHMOfi  teppMTOpHM.  r 0P0A0 

c  ot  <00000  ao  500000  >kmt©/toA 

MAflHOIl 

UeMTpw  oSnactoA  m  hbtomommwx  oflaacteA,  •xoAPUi**  • 
Cpctou  h pan.  Uontpw  mrijmom  a/ibMwx  onpyro*.  TcpOA*  0 
MaconnwMOM  ot  50000  ao  100000 

T0P1K0K 

Topona  c  MaconeMMeM  or  10000  ao  50000  wmtcabA 

AflEKCMH 

TopoArt  c  MacwflOMMOM  or  2000  ao  10000  wureflcA 

BAPHM 

fopoAa  c  MoconoMHOv  momc©  2000  mure/roB 

<d) 


(e) 


(f) 


(g) 


(h) 


(i) 


u  -  Labels  of  names  of  populated  places;  b  -  cities;  c  “Moscow- 
capital  of  the  USSR,  capitals  of  union  republics  of  the  USSR,  onu 
capitals  of  foreign  countries  with  a  population  of  over  l.°°°,000 
inhabitants.  Cities  with  a  population  of  over  1,000,000  inhabitants* 
d  -  Riga  -  capitals  of  union  republics  of  the  USSR  and  caPi*aJs  0 
foreign  countries  with  a  population  of  less  than  1,000,000  inhabitan  s. 
Cities  with  a  population  of  from  500,000  to  1,000,000  inhabitan  _ 
e  -  Toms  -  capitals  of  ASSR's,  centers  of  krays,  oblasts,  and  autonomous 
oblasts  which  are  not  part  of  a  kray.  1st  category  administrative 
centers  on  foreign  territory.  Cities  with  a  population  of  from 
100,000  to  500,000  residents;  f  -  Maykop  -  centers  of  oblasts  and 
autonomous  oblis.s  port  of  •  krey.  Confer,  of  -etionel  okrug..  C.t.e. 
with  a  population  of  from  50,000  to  100,000  inhabitants;  g  -  Torzhok 
cities  with  a  population  of  from  10,000  to  50,000  inhabitants,  h  - 
Aleksin  -  cities  with  a  population  of  from  2,000  to  residents; 

i  -  Vnmay  -  cities  with  a  population  of  less  than  2,000  inhabitants. 
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Key : 


i 


i 


noce^KH  ropOACKoro  run.i  (poCosxc,  xypopnibic  «  np.) 
H0n<H0fH  2000  MHTC.ieli  x  6onc? 

AYEKM  MCHce  2000  wmc/irfi 


noce.iHM  ce/ibCHoro  h  jiaMHoro  nina 
Bep5n/toi»o 

Bep5«*no*o  V  Coaoc  1000  M<nren<»n 

BfpDuroic 


nmuPMMa 


or  ,  500  no  1000  NiMie.iefi 


1 

|  (a) 

i(b) 

1(c) 

! 

l(d) 


(e) 


! 


(0 


I 

i 


r*ejionHa 

V  mqhoo  500  wmtpaoA 

10**0 

>Ke^C3MO^OpO>»<ML.1C  CTOMUHM 

y.iflOPMC  m  RoruuiMp  cm^uhm 

Cta'Wm,  D.i3».P3A»^,  rflat^opMb* 
h  OutiTlOaO^Hu'C  nyMM»b> 


ropftdMCOO 

Hnr»y» 


[(g) 

I 

1(h) 

! 

(i) 

(3) 


I  (IpHNCMaHMC.  Ec/th  Ha  xap’o  m,uoimmc  macc/ichhopo  ftyioaa  noj*x*p* 

HHyTOi  TO  OmO  OfMOCMTCfl  M  M  CAMmaAlUCM  NtOfle  ■»*<<),* 'SPC'M* 
MOM  CraMUMM  MAM  PCMMOrt  npl'CT.lMM. 


(k) 


,i  -  city-typo  settlements  (workers',  health  resorts,  etc.)j  b 
Kodzhori  -  2,000  or  more  inhabitants;  c  -  Dubki  -  less  than 
2,000  inhabitants;  d  -  settlements  of  the  rural  and  suburban 
type;  e  -  Verbilovo  -  more  than  1,000  inhabitants;  f  -  Vishenka  - 
500  to  1000  inhabitants;  o  “  Uelovka  -  less  than  500  inhabitants, 
h  -  railroad  stations;  i  -  C, orbachevo  -  junctions  and  large 
stations;  j  -  Nnvtlug  -  stations,  sidings,  platforms,  and  stopping 
points;  k  -  Remarks:  lr  the  name  of  a  populated  place  is  underlined 
on  a  map,  it  also  pertains  to  the  nearest  railroad  station  or 
river  landing. 


USCCCEfiHblE  H.  rpyHTOBblE  flOPOfH 


Abtoctpww  (8— iywpnna  oa«oR  no^ocw  o  woTpax,  2  — 
iaEOK&tgag£Sa»  hcam^octbo  no.ioc,  U—  vmcphaa  noxpurMn),  iwovkh 
**^6r  (G— r/tyOwna  cw«*km  o  voipnx) 


...  .  ^  yCOSCpUiCHCTBOSaHMMd  U/OCCB,  MOCWnN  (8  —  «WCOT* 

Macwr,H  fl  vCTpai{J 


LUocco  ’  (8-unpMMa  noupwioA  mscth,  A—MUtepHa/! 

flOHpwTHJt) 


y^ynujOHMUB  rpyrnoowo  AOporn 


fpyHTORWO  (npOCCAO^HWB)  Aoporn 


1  CipoxmMecx  ACporn:  t)  aoractpaAw;  2)  yeoaPDiJeM* 

mm,  mmm »  mm —  2  ciOQPJHHWQ  UJOCCB,*  3)  UfGCCO;  4)  yflyMlUeMNlU,  t\l/  4« 

^  m—m  mmmm  —  3  ro0b,0  A0p0rM 


rMAPorpnowa 


HaMafu  ujwpMMoa  20  m  h  Goabo 


Kanarw  ujnpMMoA  vomco  20  m 


(a) 

(b) 

(c) 

(d) 

(e) ' 

(f) 

(e) 

h) 

i) 
5) 


Key;  a  -  Highways  and  dirt  roads;  b  -  superhighways  (8  -  width  of  lane  in 

-  metera,  2  -  number  of  lanes,  Ts  -  surface  material),  depressions  (6  - 

depth  of  depression  in  meters);  c  -  improved  highways,  embantaients 
(8  -  height  of  embankment  in  meters);  d  -  highways  (8  -  W1dth  of  sjr^d 
part,  A  --surface  material);  e  -  improved  dirt  roads;  f  dirt  (country) 
roads;  g  -  roads  under  construction:  1  -  superhighways,  2)  improved 
highways,  3)  highway,  4)  improved  dirt  roads;  h  -  Hydrography;  i  - 
canals  20  meters  wide  or  more;  j  -  canals  less  than  20  meters  wide. 


a  -  navigable -canals:  1)  20  meters  wide  or  more,  2)  less  than  20 
meters  wido;  b  -  navigable  canals  under  construction;  1>  20  meters 
wide  or  more,  2)  less  than  20  meters  wide?  c  r  sea  routes?  i  ~ 
landings  and  anchorages?  e  -Other  elements;  i  -  national  boundaries? 
g  -  boundaries  at  union  republics  of  the  USSSf  h  -  isogqhs? 
i  -  points  of  magnetic  declination  answaalissj  j  *  areas  of  uingnetic 
declination  anomalies. 


V  - 


■\V 

'ft/' 

z/K  * 
JLfjt'- 

iffy- 

ypt 

C 


> 
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yCnOBHblc  3HAKH 

KRPTbi  'MflCij]Tfl5fl.l:1000  000‘ 

HflCEjiSHHblE  nyHKTbl 

ropoaa 

ta  -'  |  MOCKBA 

cebiuio  lOOOOOO'WHTefloS 

'  Vv 

A-n  PHrA 

I  c* 

ot  500000  ap  1000000  MKiaacA 

T'p  TOMCK 

oi  100000  AO  500000  wnreatA 

.tj  MAftKOn 

or  50000  AO  100000  mnieacil 

•Q)  TOPKOK 

OI  10000  AO  50000  wmiojoA 

[p  0  AXEKCHH 

or  2000  AO  10000  mmcmA 

0  0  *<fn)in 

MOHfce  2000  MHtcflefi 

I  *Hj\  ctp,  G6— $0  npH00A9M»*»  tofkKO  t«  yc/toewo  jmskm  Mapiw  t*ac*  1 

Ujra(J»  1:1000000,  itutopv*  or/iMsa-oic* 
u>r&Ooo  1:25000— 1:500000. 

OT  yCAORHwX  3«2K0«  H3PT  UJC» 

(a) 


(b) 

(c) 


(d) 


(e) 

O) 

(B) 

(h) 

(i) 

(3> 

(k) 


Key:  r,  -  Symbols  for  1:1,000,000  maps*?  b  -  populated  places?  c  -  cities? 
d  -  Moscow  -  over  1,000,000  inhabitants?  e  -  Riga  -  from  500,000  to 
1,000,000  inhabitants?  f  -  Tomsk  -  from  100,000  to  500,000  inhabitants? 
g‘-  Maykop  -  from  50,000  to  100,000  inhabitants;  h  -  Torzhok  -  from 
10,000  to  50,000  inhabitants;  i  -  Aleksin  -  from  2,000  to  10,000  in- 
habitw  ts;  j  -  Vamay  -  less  than  2,000  inhabitants?  k  -  ‘nages  294- 
296  CPP*  66-68  in  original  text]  present  only  those  symbols  for  a 
1:1,000,000  map  which  differ  from  symbols  for  1:25,000  to 
l:500,f00  maps. 


295 


RA?  01 1-68 


0 

o  ° 

.On  o 


☆ 


© 

© 


floecjiKii  ce/iitKoro  ,Hna 
fonot  tort o  JUOO  ««ro/icA 


Cwvf<<*«  I 
JV/fv.  f 


or  1000  ao  J000  WHtt.-tS 


Uf*u/»0*e  j 


MONce  1000  wmto/usm 
0»AO‘VMWO  WMf.ut  CTpotHHn 

CrOAIIUbl  M  UCHTpbl 
..CtOftMti&.CCCP 

CroJMttw  HHOc'paMMwn  foeyAapcrs 
Cto^muw  coo.iMhix  pccny6/»HK  CCCP 


CT08HUW  ACCP,  UOMTPW  npaeo,  oS/iacreA  h  *arpHC«« 
oCflasrcfi,  HP  oxoa«u;mx  ■  cocfaa  Kps*,  llmipv 
MMoerpaMHwx  rocy/japc?# 

U^wipu  oCnacrcS  m  aaionoMMux  oCmctph, 

*  C*>cmi  Kpa«,  UeMtpirf  HauHOMrtftfcHux  OKpyroo 

UcMtpw  pcfloxoa,  A&vMMk«ctpaTHOwvQ  ucHTp^i  i«f o  ro« 
PWJ  Ma  HHOCTpaNMofl  tepp>iTop»«H  (npoDHHuHVnSva- 
XOB  H  1,  n.) 


(a) 

(b) 

(c) 

Cd) 

|(e) 

jcr> 

U) 

\ 

(h) 

(i) 

’(J) 

(k) 

d) 


Kay:,  a  -  Rural-type  settlements?  b  -  Novoye  -  more  than  2,000  inhabitants? 

,  c  -  Syehevka/Unochu  -  from  1,000  to  2,000  inhabitants;  d  -  Znamenko/ 

Shishkina  -  loss  thun  1000  inhabitants?  e  -  Vyselki  -  separate  residential 
structures;  f  -  capitals  and  centers?  g  -  capital  of  the  USSR? 
h  -  capitals  of  foroign  states?  i  -  Capitols  of  union  republics  of  the 
USSR?  j  -  capitals  of  A'JSR's,  centers  of  krays,  oblasts,  and  autonomous  - 
oblasts  not  part  of  a  kray.  Centers  of  possessions  of  foreign  states; 
k  -  centers  of  oblasts  and  a(*Aonomous  oblasts  part  of  a  kray.  Centers 
of  national  okrugs?  1  -  cen.  s  of  rayons.  1st  category  administrative 
centers  on  foroign  territory  (provinces,  aymoks,  etc.}. 


^.v  y»»«m 
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■^•^srr-.irfi 


rmiporpnona 


Gcpcra  oSpuoi'CiHC 


--. ^■rvi."  f*CKH  U>H|>HHOA  500 1'  h  6o/»co 


PCKM  UIMpHMOrt  MCHCO  500m 


--CD 


Oacps  coACMbie  h  ropt.Hocor.CHnc 

OMCTMH  ypeaoa  OOAm 

Mcctu  a«hmo4  Goaco  100  m 

Dk-Ji  wy 

Moacauu 

OoAonpOkOAH  (hmcmiuwo  m  noAicunuo) 


Doaota 

« 

COAOM«aKM 


(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(h) 

(i) 

(j> 

<W> 

(1) 


Key:  a  -  Hydrography;  b  -  prceipito-is  shores;  c  -  rivers,  500  meters  wide 
or  more;  d  -  rivers  less  than  500  meters  wide;  e  -  salt  lakes 
and  bitter-salty  lakes;  f  -  altitude  readings  of  water's  edge; 
g  -  bridges  more  than  100  meters  lo.^g;  h  -  dams;  i  -  wells;  j  - 
water  pipes  (on  and  under  the  ground);  k  -  swamps;  1  -  salt 
marshes. 
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LIST  OF  CONVENTIONAL  ABBREVIATIONS  USED  ON  TOPOGRAPHIC  MAPS 


A 


A 

A 

asphalt,  asphalt-concrete  (road  surfacing  material) 

BBT. 

avt. 

automobile  plant 

SJl6. 

alb. 

alabaster  plant 

aar. 

ang. 

hangar,  shed 

aHHJi. 

anil. 

aniline  dye  plant 

AO 

AO 

Autonomous  Oblast 

anax. 

a  pat. 

apatite  works 

ap. 

nr. 

irrigation  ditch  (canal  or  ditch  in  Central  Asia) 

apT jK . 

art.k. 

artesian  well 

apx. 

arkh. 

archipelago 

acd. 

asb. 

asbestos  plant,  quarry,  mine 

ACCP 

ASSR 

utonomous  Soviet  Socialist  Republic 

acTp. 

astr. 

astronomic  station 

ac<f>. 

asf  . 

asphalt  plant 

aapn. 

nerd. 

airfield 

aapn. 

aepr 

airport 

E 

B 

cob'  lostoncs  (road  surfacing  material) 

d. 

b.  ) 

ravine 

) 

bal.) 

E. 

n.  j 

Big  (part  of  a  proper  name) 

Eoj:. 

Bol.) 

dap. 

bar. 

Lnrrack 

dac. 

bas. 

basin 

dep. 

her. 

birch  (tree  tpecies) 

EeT. 

Bot. 

concrete  (dnm  material) 

dWOJI.CT. 

bioL.st. 

biological  station 

cLi.-n. 

bl.-p. 

blockhouse  (railroad) 

6oji. 

bol. 

swamp 

Bp 

Br. 

block  (road  surfacing  material) 

dp. 

br. 

ford 

dp.Mor. 

br.  mog. 

common  grave 

d.TP, 

b.  tr. 

transformer  vault 

tiyjir. 

bulg. 

hydroarcoilth-*  (a  auporc.e,  naturally  formed 
protuberance) 

dyM. 

bum. 

paper  industry  (mill,  combine) 

dyp. 

bur. 

drilling  tower,  drill  hole 

dyx. 

bukh. 

bay 
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B 


B 

V 

viscous  (ground  on  river  bottom) 

Bar. 

vag. 

railroad  car  repair,  railroad  car  construction 
plant 

vdkch. 

pumping  station,  water  supply  station 

Ban. 

vdp. 

waterfall 

Bflnp.CT. 

vdpr.st. 

water  works 

BKip. 

vdkhr. 

reservoir 

Seji. 

Vol. 

Great  (part  of  proper  name) 

BBT. 

vet. 

veterinary  point 

BHH. 

vin. 

winery,  distillery 

BK3. 

vkz. 

station 

BJIK. 

vlk. 

volcano 

BOA. 

vod. 

water  tower 

BlIC. 

Vys. 

Settlement  (part  of  proper  name) 

r 


r 

G 

gravel  (road  surfacing  material) 

T8B. 

g<  v. 

harbor 

ra3. 

gaz. 

gas  works,  gas  tower,  gas  drill  hole 

ra3r. 

gazg. 

gas  tank 

raji. 

gal. 

haberdashery  industry  (plant,  factory) 

rajien. 

gal  cell. 

bench  gravel  (extraction  product) 

rap. 

gar. 

garage 

ranpoji.cT. 

hidrol.  st. 

hydrological  station 

Tji. 

Gl. 

Main  (part  of  proper  name) 

ivihh. 

glin. 

clay  (extraction  product) 

ivbihos . 

glinoz. 

aluminum  plant 

rOHM. 

gonch. 

pottery  plant 

rop. 

gor. 

hot  spring 

rocT. 

gost. 

hotel 

P  •  rip  OX  • 

g.  prokh. 

mountain  pass 

rpno. 

gryaz. 

mud  volcano 

rcM 

GSM 

fuels  and  lubricants  (warehouse,  dump) 

r.-ccwi. 

g.-sol. 

bittcr-snltv  water  (in  lakes,  springs,  wells) 

rcn. 

gsp. 

hospital 

T3C 

GES 

hydroelectric  station 

a 

a 

D 

wooden  t-.  •■*e-inl  of  a  bridqe,  dam) 

flB. 

dv. 

yard 

ABT.a. 

det.d. 

children's  home 
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ZBSyT. 

dzhut . 

jute  mill 

il.O. 

D.O. 

rest  home 

flOMOCTp . 

domostr. 

house-building  plant,  combine 

flpfcP, 

drev. 

woodworking  industry  (plant,  mill) 

apeB.yr. 

drev.  ug. 

charcoal  (kilning  product) 

npoB. 

drov. 

firewood  storage 

flpox. 

drozh. 

yeast  plant 

E 

ep. 

yor. 

yerik  (narrow,  deep  channel  connecting  the 
channel  of  a  river  with  a  small  lake) 

K 

JFB 

ZhB 

ferroconcrete  (material  for  a  bridge,  dam) 

sceji. 

zhel . 

source  of  iron,  place  for  mining  iron  ore,  iron 
dressing  plant 

K&ft.-KHCJI. 

zhel.-kisl . 

source  of  ferric  acid 

3an. 

Zap. 

3 

Western  (part  of  proper  name) 

3an. 

zap. 

log  trestles  (settling  basin,  inlet) 

3anoB. 

zapov. 

national  forest 

3acun, 

zasyp. 

filled-in  well 

saT. 

zat. 

cove  (inlet  on  a  river  used  for  wintering  and 
repairing  vessels) 

snep. 

zvor. 

fur-breeding  sovkhoz,  nursery 

3eM. 

Zero. 

dirt  (material  of  n  dam) 

3eMJi. 

zoml. 

mud  hut 

3epK. 

zcrk. 

mirror  plant 

3epH, 

zem. 

grain  sovkhoz 

3HM. 

zim. 

wintering  place,  winter  hut 

30JI. 

zol . 

gold  (placer  mine,  deposit) 

30.n.-iwiaT. 

zol.-plat 

gold-platinum  works 

H 

Hrp. 

igr. 

toy  factory 

HOB. 

izv. 

lime  quarry,  lime  (product  of  calcination) 

HOyMp , 

izumr. 

emerald  mine 

HHCT. 

inst. 

institute 

HCK.BOVIOK. 

isk.  volok. 

artificial  fiber  (mill) 

HOT. 

ist. 

spring 
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K 

K 

rocky  (soil  on  river  bottom),  crushed  stone 
(material  for  surfacing  a  road),  stony 
(bridge  and  dam  material) 

K»  ^  Kt 

if.,  k. 

veil 

KBS,. 

khz. 

barracks 

KSM. 

lean. 

stone ’quarryy.  stone 

nasi. -/apod. 

kom.-'Jrob. 

stone-crushing  works 

KaM.otd, 

kam.stb. 

stone  column 

KaM.yr. 

kant.ug. 

bituminous  coal  (mining  product) 

KSH  . 

kon. 

canal 

KHHBT. 

kmiat. 

cable  or  rope  plant 

kboji. 

kaol. 

kaolin  (extraction  product)  kaolin  enriching  plant 

KapaKyji. 

knrnlcul . 

karakul-raising  sovkhoz 

KapaHT . 

karant. 

quarantine 

Kayn. 

kauch. 

rubber  plant,  rubber  planatation 

itcpasi. 

koram. 

coramic  plant 

KHH. 

kin. 

cinematography  industry  (factory,  plant) 

KHpn. 

kirp. 

brick  works 

fOi 

K1 

clinker  (material  for  surfacing  roads) 

KJK. 

klkh. 

kolkhoz,  [collective  farm] 

KOX. 

kozh. 

tannery 

KOKC. 

koks. 

coal-tar  chemical  plant 

K0M<SnK. 

kombik. 

combined  fodder  plant 

KOMnpec.cT. 

kompros.st. 

compressor  station 

KOH. 

kon. 

horse-breeding  sovkhoz,  stud  farm 

KOHfl. 

kond. 

confectionary  plant 

KOHOIUI. 

konopl. 

hemp-raising  sovkhoz 

KOHC. 

kons. 

cannery 

KOTJI. 

kotl. 

hollow 

KOH. 

koch. 

nomad  camp 

KOffl 

kosh. 

sheep  pen 

Kp. 

Kr.  ) 

Hod,  Beautiful  (part  of  proper  name) 

Kpacu. 

Krasn. ) 

Kpen. 

krop. 

fortress 

xpyn. 

krup. 

groats  mill,  hulling  mill 

Kyu. 

kum. 

heathenish  temple 

«yp. 

kur. 

health  resort 
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JIar. 

lag. 

lagoon 

•MKOKp, 

lakokr. 

paint  and  varnish  plant 

JIcb. 

Lev, 

Left  {part  of  proper  name) 

jiecu. 

lesn. 

forester' r  house 

•necrani. 

lesnich. 

forestry 

.neon. 

lesp. 

sawmill 

JieT. 

let. 

annual,  summer  quarters 

JIGM. 

lech. 

hospital,  nursing  home 

JI3G 

LZS 

forest  protection  station 

JKM. 

lin. 

estuary 

JMCTB. 

listv. 

deciduous  (species  of  tree) 

JIbHOOtfp. 

l'noobr. 

flax  processing  plant 

M 

M 

M 

metal  (bridge  material) 

M. 

m. 

cape 

MEK. 

niak. 

macaroni  plant 

M. 

M.  ) 

Small  (part  of  proper  name) 

MaJi. 

Mai.) 

Maprap. 

margar. 

margarine  plant 

Macjiod. 

maslob. 

oil  press  plant 

Macjioa. 

maslod. 

creamery 

uaiu. 

mash. 

machine-building  plant 

Me(5. 

meb. 

furniture  plant 

Meaenji. 

medepl. 

copper  works,  combine 

mgah. 

medn. 

copper  mining 

MeT. 

met. 

metallurgical  plant,  plant  for  metal  articles 

MeT.-o<5p. 

raet.-obr. 

metal-working  plant 

Her. or. 

met.st. 

meteorological  station 

Mex. 

mckh. 

fur  plant 

M«C 

MZhS 

machinery  and  animal  brooding  station 

UHH. 

min. 

mineral  spring 

MMG 

MMS 

machinery  and  reclamation  station 

Mor. 

mog. 

grave,  graves 

UOJJ. 

mol. 

dairy  plant 

mol.-myasn. 

dairy  -  meat  sovkhoz 

MOH. 

mon. 

monastery 

up  an. 

mrom. 

marble  (extraction  product) 

MTM 

MTM 

machinery-tractor  shop 

ww> 

MTF 

milk  products  farm 
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Iiy3  .HHCTp . 

muz'.instr. 

musical  instruments  ( plant ); 

MyK, 

a.tsk. 

flour  mill 

VHJl. 

myl. 

soap  works 

H. 

Had!!. 

nabl. 

observation  tower 

nancum. 

napoln. 

filling  capacity  of  well 

Hau.OKp. 

rmts.  okr. 

national  okrug  [region] 

neaettcTB. 

nedeystv. 

inoperative 

neft. 

petroleum  output,  petroleum  refinery,  oil 

tank,  oil  tower 

Hhjk, 

Nizh.  • 

Lower  (part  of  proper  name) 

Hiik 

nik. 

nickel  (mining  product) 

Hob. 

Nov. 

New  (part  of  proper  name) 

0 

0. 

-  j 

island,  islands 

o-Ba 

o-va  ) 

0Q3  . 

oaz 

oasis 

odcepo. 

obsorv. 

observatory 

OBp. 

ovr. 

gully 

OBU. 

ovts. 

sheep  sovkhoz 

onreyn . 

ogneup. 

fire  resistant  articles  (plant) 

03. 

oz. 

lake 

Okt. 

Okt. 

October  (part  of  proper  name) 

op. 

or. 

greenhouse 

ocT.n. 

ost.p. 

stopping  point  (railroad) 

OTfl.CBX. 

otd.svkh. 

sovkhoz  section 

OTO 

OTF 

sheep  products  farm 

0X0TH . 

okhotn. 

hunting  cottage 

n 

n 

P 

sandy  (bottom  soil  of  river),  plowed  field 

n. 

p.  j 

settlement 

noo. 

pos.  ) 

n&H. 

pam* 

monument 

nap. 

pa*% 

ferry 

nap<J). 

parf. 

perfumery-cosmetic  plant 

nac. 

pas* 

apiary 

nep. 

per. 

pass  (mountain),  transport 

nec. 

pes. 

sand  (extraction  product) 

nem. 

peshch. 

cave 
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nns. 

piv. 

brewery 

naix. 

pit. 

nursery 

rorat.KOHu. 

pishch.konts. 

food  concentrates  (plant) 

IWI. 

pi. 

flatcar  (railroad) 

njiacrw. 

plastm. 

plastics  (plant) 

mia?. 

plat. 

platinum  (mining  product) 

njiew. 

plem. 

pedigree  cattle-breeding  sovkhoz 

n/roaoBHH. 

plodovin. 

fruit  grape  sovkhoz 

njioflooBcm. 

plodoovoshch. 

fruit  and  vegetable  sovkhoz 

iuiofl.-ar. 

plod;-yag. 

fruit  and  berry  sovkhoz 

n-OB 

p-ov 

peninsula 

norp.3acT. 

pogr.zast. 

border  detachment 

norp.KMfl. 

pogr.kmd. 

border  commandant's  office 

norpy3 . 

pogruz. 

loading-unloading  area 

noK. 

pozh. 

fire  tower  (depot,  shed) 

no,mrp. 

poligr. 

printing^  and  publishing  industry  (combine,  plan' 

noji.cT. 

pol.st. 

field  camp 

nop. 

por. 

threshold,  rapids 

noc.rui. 

pos.pl. 

landing  field 

nOCT.flB. 

post.dv. 

inn 

np. 

pr. 

pond,  strait,  thoroughfare  (beneath  a  viaduct) 

IlpaB. 

I'rnv. 

Might  (part  of  proper  name) 

npHCT. 

prist. 

wharf 

npoB, 

prov. 

province 

npoBOJi. 

provol . 

wire  plant 

npor. 

prot. 

channel 

npnfl. 

pryad. 

spinning  plant 

nc 

PS 

settlement  Soviet 

nw» 

pile 

poultry  farm 

nyT.n. 

put.p. 

track  post 

pan. 

rad. 

P 

radio  plant 

paflHOCT. 

radiost. 

radio  station 

pao. 

raz. 

siding 

pa3o. 

razv. 

ruins 

pa3p. 

razr. 

destroyed 

pea. 

rcz. 

rubber  products  (plant,  factor.') 

pHC  • 

ris. 

rice  mill 

p.n. 

r.p. 

workers'  settlement 

PC 

HS 

Hayon  [regional]  Soviet 

pya. 

rud. 

mine 

3Q4 
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pyK. 

ruk. 

hose 

pu<5. 

ryb. 

fishery  (plant,  factory) 

ptii.noc. 

ryb.posi 

fishing  village- 

C 

C8H. 

san. 

sanatorium- 

cap. 

sar. 

barn 

cax; 

sakh. 

sugar  mill 

cax.TpocT. 

salch.trost. 

sugar  cane 

CB 

SV 

Northeast 

Cb. 

Sv. 

Saint  (part  of  proper  name) 

CB. 

SV. 

over 

CBeKJI. 

svekl . 

sugar  beet  sovkhoz 

CBHH. 

svin. 

pig-breeding  sovkhoz 

CBHKU. 

saints. 

lead  mine 

CBX. 

svkh. 

sovkhoz  [state  farm] 

CfiB. 

Sev. 

North  (part  of  proper  name) 

cen.cT. 

sel.st. 

selection  station 

C6MGH. 

semen. 

seed-growing  farm 

cepH. 

sem. 

sulfur  spring,  sulfur  mine 

C3 

SZ 

Northwest 

CH.T. 

sil. 

silo 

CHJ5HK  . 

silik. 

silicate  industry  (plant,  factory) 

CK. 

sk. 

cliff,  sliffs 

ckmi. 

skip. 

turpentine  plant 

CKJl. 

ski. 

storehouse 

CJiamt, 

slants. 

shale  works 

CM0J1. 

smol. 

tar  distillery 

Cob. 

Sov. 

Soviet  (part  of  proper  name) 

coeB. 

soyev. 

soybean  sovkhoz 

COJt. 

sol. 

salty  water,  salt  works,  salt  mining 

con. 

sop. 

coniform  peak 

COpT.CT. 

sort.st. 

sorting  station 

cnac.cT. 

spas.st. 

rescue  station 

craw. 

spich. 

match  factory 

Cp. 

Sc.  ) 

Cpea. 

Sred.  ; 

Middle  (part  of  proper  name) 

CC 

SS 

village  Soviet 

Ct. 

St.  ) 

CTap. 

Star.  ) 

Old  (part  of  proper  name) 

CTaa. 

stad. 

stadium 

ct  aji. 

stnl. 

steel  mill 

CT  BJ1 


atnl 
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Cisst  stfflii,  -  _  ;  -  tnmp^ -nomad1  careg  _  \ 


;cs<h  . 

LStbi-  \ 

column  _  .  j-  „•  •  .  1  _  ; 

-  'CfeK.T.  '  " 

stekl . 

glass  works  '  "...  ■ 

CT.yjiepe’Kasrv 

■sit,  .psrskach' 

{Haapir.gi’sitat'tan;:  _  - '  - . 

-ct-p. 

'.undsir'cphsttaict'ipn;  -  .  -  . 

-  CTjiiW, 

str.su 

.  const^CtSph:rBaterlai;s  yVant' 

CW 

STF 

.  ■,s&itiaiir6i&ctk$arm‘ 

eya* 

-8Udj'  '  - 

:shig;;'repairt .  siii  pyai^iij 

«yf.i 

auk. 

cloth-  factory  . 

cyx.  _ 

- sukh. 

d  ry  -well 

sueh. 

dryer  -  ' 

=0,“jc., 

Sc'-Sih,, 

agricultural- 

ev-K.Kfku. 

s.okh.mask* 

agricuituraTl-.niachi^eryrbuixding;  (plant) 

--  -" 

T  . 

T 

•hard  (soil  on  river  battda). 

■fad. 

tab. 

tobacco-growing  sovkhoa,.  tobacco  factory 

'  -taa,  '  - 

tarn. 

customs  house 

•tSKCf, 

tekst,. 

textile  industry  (combine,  factory) 

iejp. 

-ter. 

waste  pile  (dump  of  waste  rock  at  a  mine  shaft) 

•texH, 

iekhn » 

technical  institute 

TOS.CT. 

tov.sti 

commodity  station 

*08, 

toio 

roofing  plant 

T0p4>, 

torf. 

peat  works 

TpGKT . 

trakt. 

tractor  plant 

rpnK . 

trik. 

knitting  factory 

*yn. 

tun. 

tunnel 

*rou 

TETs 

hout  and  electric  power  station 

yr. 

Ufl. 

y 

brpwn  coal,  bituminous  coal  (mining  product) 

yp,~KMCJS, 

ug.-kisl. 

carbonated  spring 

yKp. 

>ikr. 

reinforcement 

yp* 

ur. 

natural  landmark 

ym. 

u  shell. 

canyon 

*• 

fart 

fort 

$&kt. 

fakt. 

trading  i>ost  (trading  settlement) 

4>&U. 

fan. 

plywood  mill 

(jiajxfi. 

farf . 

porcelain-pottery  plant 

t}>ep. 

fer. 

farm 

— -  r?ssj!t£r%i.SE!& 


KTC 


»g«T 
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$3, 

fz. 

fanza  [Chinese  peasant  house] 

(JlHpH. 

fim. 

firii  field  (snow  field  of  grainy  3now  in 

high  mountain  areas) 

(J)0C(}). 

fosf . 

phosphorite  mine 

4>t, 

ft. 

fountain  - 

X 

X. 

kh.  ) 

farmstead 

xyT. 

khut.  ) 

XHH. 

khizh. 

cabin 

xwk. 

khira. 

chemical  plant 

XHK.-<f)apM. 

khinu-farm. 

chemical-pharmaceutical  plant 

xnetfH. 

khlebn. 

broad-baking  plant 

xjion. 

khlop. 

cotton-growing  sovkhoz,  cotton  ginning  plant 

XOJIOfl. 

kholod. 

refrigerator 

xp. 

khr. 

mountain  ridge 

XpOM. 

khrom. 

chromium  mine 

xpycrr. 

khrust. 

crystal  works 

II 

II 

Ts 

cement-concrete  (material  for  surfacing  roads) 

II. 

Ts.  ) 

UeiiTf. 

Tscntr.  ) 

Central  (part  of  proper  name) 

ueeT. 

tsvot . 

nonferrous  metallurgy  (plant) 

U6M. 

tsero. 

cement  plant 

H 

MBOB, 

Chayov. 

tea-raising  sovkhoz 

vaKH. 

chayn. 

tea  factory 

H.MfiT. 

ch.met. 

iron  and  steel  industry 

vyr. 
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